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Description 

FIELD OF THE INVENTION 

s The present invention relates to novel fused thiophene derivatives having potent pharmacological activity and inter- 
mediates for the preparation thereof. More particularly, the present invention relates to compounds having potent angi- 
otensin II antagonist activity and antihypertensive activity, which are useful as therapeutic agents for treating circulatory 
diseases such as hypertensive diseases, heart diseases, strokes, etc. 

10 BACKGROUND OF THE INVENTION 

The renin-angiotensin system is involved in the homeostatic function to control systemic Uood pressure, the volume 
of body fluid, balance among the electrolytes, etc., associated with the aldosterone system. Development of angiotensin 
II converting enzyme inhibitors (ACE inhibitor) (this converting enzyme produces angiotensin II which possesses strong 
IS vasoconstrictive activity) has clarified ttie relation between the renin-angiotensin system and hypertension. Since angi- 
otensin II elevates blood pressure via the angiotensin II receptors on cell membranes, angiotensin II antagonists as well 
as the ACE inhibitor would be useful in treating hypertension. 

It has been reported tiiat various angiotensin II analogues such as saralasin, [Sai^.tlesjA II, and the like, possess 
potent angiotensin II antagonist activity. 
20 It has, however, been reported that, when peptide antagonists are administered parenterally, their actions are not 
prolonged and, when administered orally, they are ineffective (M. A. Ondetti and D. W. Cushman, Annual Reports in 
Medicinal Chemistry, 1^ 82-91 (1978)). 

Non-peptide angiotensin II antagonists are disclosed in Japanese Patent LakJ Open Na 71073/1981; No. 
71074/1981; No. 92270/1982; No 157768/1983; No. 240683/1987; No 23868/1988; and No 117876/1989. and Euro- 
25 pean Patent Laid Open No. 0323841 , etc. 

Imidazole derivatives having angiotensin II antagonist activity are disclosed in A. T. Chiu et al., Eur. J. Pharm., 157. 
13 (1981). P C. Wong etal., J. Pharmcol. Exp. Ther., 24L 1 (1988). P C. Wong et ai. .Hypertension. 13. 489 (1989). etc. 

US 4.670,560 discloses thienopyrimidine-2,4-dione derivatives as vasodilating agents and anti-hypertensive agents. 
US 4,835.157 discloses thienopyrimldine-2.4-dione piperidine derivatives as selective serotonin antagonists and alpha 
-jtf— -■^■fldi-etifti-^iif^jLJ^ j ^^Ai nO . a^p iTt s. G u b&Uluted.bef^ oijiid^^^Qli^^^B^^ ^ftfflfif ^ Bnsifl ^ tf'C t nt ft g O ffWSt ^ ^ in EP*A-0 400 835. , ,, 

It has not yet been known that fused thiophene derivatives possess potent angiotensin II antagonist activity 

SUMMARY OF THE INVENTION 

35 The present inventors made extensive investigations to prepare useful compounds which have angiotensin It antag- 
onist activity. As a result of these researches, ttie present inventors have succeeded in synthesizing fused thiophene 
derivatives possessing excellently potent angiotensin II antagonist activity and developed their work to accomplish the 
present invention. 

The present invention provides fused thiophene derivatives having tiie formula I: 
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R1 and R2 which may be the same or different, are each independently 

10 (1) hydrogen, 

(2) halogen, 

(3) cyano. 

(4) nitro, 

(5) a group having the formula: R8C0NH- wherein Rs is hydrogen or (Ci_8)alkyl group which may be substituted 
75 with hydroxyl, (Ci^)alkoxy, (Ci-4)alkyl, halogen, nitro, amino, methylamino, dimethylamino, phenylamino. ben- 

zylamino, morpholino, piperidino, piperazino. N-phenylpiperazino. (Ci-4)alkanoyloxy, benzoyloxy, phenyl which may 
be substituted with halogen, nitro. (Ci_4)alkoxy, (Ci^)alkyl at an optional position on the phenyl ring, or naphthyl, or 

(6) a hydrocarbon residue selected from the group consisting of (i) (Ci-8)alkyl, (ii) {C2-a)alkenyl, (iii) (C2-8)alkynyl. 
(iv) (C3_8)cycloalkyl, (v) an aromatic hydrocarbon selected from the group consisting of phenyl and naphthyl. wherein 

20 said hydrocarbon residue may be substituted witii hydroxyl, (Ci-4)all<oxy, (Ci^)alkyl, halogen, nitro, amino. N-lower 
(Ci^)alkyiamino, N.N-dilower (Ci_4)alkylamino, phenylamino, naphthylamino. benzylamino, naphthylmetiTylamino. 
morpholino, piperidino. piperazino, N-phenylpiperazino, N-(m-methoxy)phenylpipera2ino, (Ci^)alkanoyloxy, ben- 
zoyloxy, phenyl which may be substituted with halogen, nitro. (Ci^)alkDxy. (Ci^)alkyl at an optional position on the 
phenyl ring, or a group having tiie formula: -COD' wherein D' is hydroxy, (Ci^)altoxy, amino, N-lower 

25 (Ci-4)alkylamino, N.N-dilower (Ci^)alkylamino. phenylamino, naphthylamino, benzylamino, naphthylmethylamino, 
morpholino, piperidino, piperazino, or N-phenylpiperazino; 

R3js 

30 (1 ) hydrogen, 

-(2j (Cn^flja l kyl or (G2-8)altonylpWhlGh rmy hti h l iHlyl48-tit4ikit4Uiiri^ind4^ Lm it|ili<Miwll3Hwbrftut*^ 

amino, N-lower (Ci^)alkyl amino, N,N-dilower (Ci-4)alM an™no, halogen, lower (Ci^)alkoxy, or -CX)D" wherein 
D" is lower (Ci^)alkoxy, hydroxy, halogen, amino, N-lower (Ci^)alkyl amino, N,N-dilower (Ci-4)alkyl amino, phe- 
nylamino, naphthylamino, benzylamino. naphthylmethylamino, morpholino, piperidino, piperazino, or N-phenylpiper- 

35 azino, or 

(3) -COD wherein D is hydrogen. Ci^-alkoxy. hydroxy, halogen, amino. N-lower (Ci^)alkyl amino. N.N<lilower 
(Ci-4)alkyl amino, phenylamino, benzylamino, naphthylmethylamino, pyridylamino, pyridylmethylamino, morpholino. 
piperidino. piperazino, piperidylmethyl, N-(p-fluorophenyl)piperazino, or N-phenylpiperazino, wherein said alkyl. aryl 
and heteroaryl groups may be optionally substituted with methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
40 hydroxyl, amino, N-lower (Ci^)alkyl amino. N.N-dilower (Ci^)alkylamino, morpholino. piperldina piperazino, N- 
phenylpiperazino, halogen, nitro or lower (Ci^) alkoxy; 

R4 is hydrogen, halogen or nitro; 

Rs is cartx)xyl, lower (Ci^)alkoxycarbonyt, cyano. tetrazdyl, trifluorometiianesulfbnic amide, phosphoric acid or sulfonic 
45 acid; 

R6 is hydrogen or (Ci^)alkyl or (C2^8)all^enyl. vi/hlch may be straight or branched and may be optionally substituted with 
hydroxyl, amino. N-lower (Ci-4)alkyl amino, N,N-dilower (Ci^)alkyl amino, halogen, lower (Ci^)alkoxy. or -COD" 
wherein D" is lower (Ci^)alkoxy, hydroxy, halogen. N-lower (Ci^)alkyl amino, N.N-dilower (Ci^)alkyl amino, phe- 
nylamino. naphthylamino, benzylamino, naphthylmethylamino. morpholino. piperidino. piperazino, or N-phenylpiper- 
50 azino; 

R7 is a hydrocarbon residue which may be substituted like W and RZ; A is a direct bond or a spacer having atomic length 
of two or less between the phenylene group and tiie phenyl group selected from the group consisting of (Ci^)alkylene, 
-C(=0)-, -0-, -S-, -NH-, -C(=0)-NH-, O-CH2-, -S-CHr. or -CH=CH-; and n is an integer of 1 or 2; 
and a pharniaceutically acceptable salt thereof. 
55 These compounds are potent angiotensin II antagonists which are of value In the treatment of circulatory system 
diseases such as hypertensive diseases, heart diseases, strokes, etc. 

Anotiier aspect of the present invention relates to pharmaceutical conrpositions comprising an effective amount of 
the fused thiophene derivative having the formula I and a pharnnaceutically acceptable carrier useful in treating circulatory 
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system diseases such as hypertensive diseases, heart diseases, strokes, etc.. and processes for preparing such com- 
pounds and compositions. 

Still another aspect of the present invention relates to a use of the fused thiophene derivative having the formula I 
or a pharmaceutically acceptable salt thereof for the manufacture of a medicament for antagonizing angiotensin II. 

5 

DETAILED DESCRIPTION O F THE INVENTION 

The present invention provides fused thiophene derivatives having the formula I and the pharmaceutically acceptable 
salts thereof, which possess potent angiotensin II antagonist activity and are of value in the treatment of circulatory 
10 diseases such as hypertensive diseases, heart diseases, strokes, etc.. pharmaceutical compositions comprising an 
effective amount of the fused thiophene derivative having the formula I and a pharmaceutically acceptable carrier useful 
in treating said circulatory diseases and processes for preparing such compounds and compositons. 

The present invention further provides a method for treating said circulatory system diseases of hosts, which com- 
prises administering an effective amount of the fused thiophene derivative having the formula 1 or the pharmaceutical 
IS composition thereof to said host. 

An important group of compounds according to the present invention are the compounds of the formula la: 



0 




R3 is hydrogen, formyl. optionally substituted alkyi or alkenyl as defined in claim 1 , or -COD wherein D is alkoxy, hydroxy, 
halogen, or optionally substituted amino as defined at)ove; 
is hydrogen, halogen or nitro; 
35 R5 is as defined above; 

R6, A and n are as defined above 

and a pharmaceutically acceptable salt tiiereof . 

Another important group of compounds according to the present invention are the compounds of the formula lb: 



0 



45 




(lb) 



wherein W and R2 are as defined above; 
R4 is hydrogen, halogen r nitro; 
ss R5 is as defined above; 

R7, A and n are as defined above; 

and a phamiaceutically acceptable salt thereof. 

With regard to the foregoing formula (I), halogen for Ri and include fluorine, chlorine, bromine, and iodine. 
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Ri and inciude a group having the formula: R8C0NH- wherein is hydrogen or lower alkyi of 1 to 8 carbon 
atoms (e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, i-pentyl, hexyl, heptyl, oclyl, and the 
like), which may be substituted with hydroxyl, (Ci-4)alkDxy, (Ci^)alkyl. halogen, nitra amino, methylamino, dimethyl- 
amino. phenylamino. benzylamino, nnorpholino. piperidino, piperazino. NiDhenylpiperazina (Ci_4)alkanoylQxy, benzoy- 
5 loxy. phenyl which may be substituted with halogen, nitro. (Ci-4)alkoxy, (Ci-4)alM ^ 
ring, or naphthyl. 

Examples of hydrocart>on residues fbr Ri . R2 and include acyclic hydrocartx>n residues such as lower alkyI of 1 
to 8 cartwn atoms (e.g. methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, t-butyl, pentyl. i-pentyl, hexyl, heptyl, 
octyl, and the like), lower alkenyl of 2 to 8 caiton atoms (e.g. vinyl, allyl. isopropenyl, 2-butenyl. 2-penlenyl. 2-hexenyl. 

10 2-octenyl. and the like), and lower alkynyl of 2 to 8 cart>on atoms (e.g. ethynyl. 2'butynyl. 2-pentynyl. 2oc4rnyl, and the 
like); cyclic hydrocart)on residues such as alicyclic hydrocartx)n residues of 3 to 8 carbon atoms (e.g. cyclopropyl. 
cyclopentyl, cyclohexyt. 2-cyclohexen-1-yt, cyclooctyl and the tike), and aromatic hydrocarbon residues selected from 
the group consisting of phenyl and naphthyl. 

Said hydrocarbon residues for Ri . R2 and P7 may be optionally substituted with hydroxyl, lower (Ci^) alkoxy (e.g. 

75 methoxy. ethoxy, and the like), lower (Ci_4) alkyI (e.g. methyl, ethyl, and the like), halogen (e.g. F, CI, Br and the like), 
nitro, amino, N-lower (Ci_4) alky! amino (e.g. methylamino. ethylamino, etc.), N.N-dilower (Ci_4) alkyI amino (e.g. dimeth- 
ylamino. diethylamino. etc.), phenylamino. naphthylamino. benzylamino. naphthylmethylamino. morpholino. piperidino, 
piperazino. N-phenylpiperazino. N-(m-methoxyphenyl)piperazino. lower (C1-4) alkanoyloxy. benzoyloxy. phenyl which 
may be optionally substituted with halogen, nitro, lower (Ci^) alkoxy or lower (Ci^) alkyI at an optional position on the 

20 phenyl ring , or a group having the formula: -COD' wherein D' is hydroxy, lower (C1-4) alkoxy (e.g. methoxy, ethoxy, and 
the like), amino. N-lower (C1-4) alkyI amino (e.g, methylamino, ethylamino, etc.), N.N-dilower (d^) alkyI amino (e.g. 
dimethylamino, diethylamino. etc.). phenylamino, naphthylamino. benzylamino, naphthylmethylamino, morpholino, pip- 
eridino, piperazino or N-phenylpiperazino. 

AlkyI or alkenyl groups for R3 and R6 are lower alkyI of 1 to 8 carbon atoms and lower alkenyl of 2 to 8 carbon atoms 

25 which may be straight or branched. Examples of such alkyI and alkenyl groups for R3 and R6 include methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, vinyl, allyl, isopropenyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl. and the 
like. Said alkyI or alkenyl groups for R3 may be optionally substituted with hydroxyl, amino, N-lower (Ci^) alkyI amino 
(e.g. methylamino. ethylamino. etc.). N.N-dilower (Ci^) alkyI amino (e.g. dimethylamino. diethylamino. etc.). halogen, 
lower (Ci^) alkoxy (e.g. methoxyl. ethoxyl. and the like) and -COD" wherein D" is lower (Ci^) alkoxy (e.g. methoxy. 

30 ethoxy. and the like), hydroxy, halogen, amino, N-lower (C1-4) alkyI amino such as methylamino and ethylamino, N,N- 



thylmethylamino, morpholino. piperidino. piperazino and N-phenylpiperazino. 

Said alkyi or alkenyl groups for R^ may be optionally substituted with hydroxyl. amino. N-lower (Ci^) alkyI amino 
(e.g. methylamino, ethylaminOk etc.), N,N-dilower (Ci^) alkyI amino (e.g. dimethylamino, diethylamino, etc.), halogen. 

35 lower (Ci^) alkoxy (e.g. methoxyl, ethoxyl. and the like) and -COD" wherein D" is lower (Ci^) alkoxy (e.g. methoxy. 
ethoxy. and the like), hydroxy, halogen. N-lower (C1-4) alkyI amino such as methylamino and ethylamino. N.N-dilower 
(Ci^) alkyI amino such as dimethylamino and diethylamino. phenylamino, naphthylamino. benzylamino, naphthylmeth- 
ylamino, morpholino, piperidino. piperazino and N-phenylpiperazino. Where R3 is a group having the formula: -COD, 
alkoxy groups for D include lower (C1-4) alkoxy (e.g. methoxy. ethoxy, and the like). For D, examples of halogen include 

40 CI. Br and the like. D may further represent amino. N-lower (C1-4) alkyI amino (e.g. methylamino, and the like), N.N- 
dilower (Ci^) alkyI amino (e.g. dimethylamino. and the like), phenylamino, benzylamino, naphthylmethylamino, pyri- 
dylamino, pyridylmethylamino, morpholino, piperidino, piperazino, piperidylmethyl, N-phenylpiperazino or N-(p-fluoroph- 
enyOpiperazino. wherein said alkyI, aryl and heteroaryl groups may be optionally substituted with methyl, ethyl, propyl. 
' isopropyl, butyl, isobutyl, sec-butyl, hydroxyl. amino, N-lower (C1-4) alkyI amino (e.g. methylamino. ethylamino. and the 

45 like). N.N-dilower (Ci_4) alkyI amino (e.g. dimethylamino, and the like), morpholino. piperidino. piperazino, N-phenyl- 
piperazino. halogen, nitro. or lower (C1-4) alkoxy (e.g. methoxyl, ethoxyl). 

The compounds wherein D is halogen are useful as synthetic intermediates for the preparation of those wherein D 
is alkoxy. 

R"^ represents hydrogen, halogen (e.g. chlorine, bromine, and the like) or nitro, which may be in the ortho or mela 
so position to the -A- group. 

The residues capable of forming an anion and residues convertible into the anion for R^ are carboxyl, lower (Ci^) 
alkoxycarbonyl, cyano. tetrazolyl, trifluoromethanesulfonic amide (-NHSO2CF3), phosphoric acid or sulfonic acid. Such 
residues include those which are capable of forming anions either chemically or under biological and/or physiological 
conditions. is preferable in tne onno position. Tne compounds wherein is a residue capable or iui rimiy an aniui i 
65 or convertible thereinto chemically (e.g. by oxidation, reduction or hydrolysis) (e.g. cyano and the like), are useful as 
synthetic intermediates. 

A shows that the adjacent phenylene group is bonded to the phenyl group directly or through a spacer whose atomic 
chain is 2 or less. 

Such spacers are lower (Ci^) alkylene. -C(=0)-. -0-, -S-, -NH-, -C(=0)-NH-, -O-CHr, -S-CHr, -CH=CH-. 



5 



EP0443568B1 

A preferred embodiment of the invention is a compound of the formula (la*): 



5 



10 




da') 



15 wherein Ri is (Ci-a) alkyi; R3 is hydrogen, (Ci_8)alkyl which may be straight or branched and may be optionally substi- 
tuted with hydroxy], amino, N-lower (Ci^)alkylamino. N,N-diIower {Ci_4)alkylamino, halogen, (Ci-4)alkDxy or -COD** 
wherein D** Is (Ci^)alkoxy, hydroxy, halogen, amino, N-lower (Ci^)alkyl amino, N,N-dilower (Ci^)alkylamino. phe- 
nylamino, naphthylamino, benzylamino, naphthylmethylamino. morpholino, piperidino, piperazino, or N-phenylpiperazino 
(e.g. lower (Ci^) alkoxyimethyl. and the like) or -COD wherein D is hydrogen, (Ci-^}alkoxy. hydroxy, amino, N-lower 

20 {Ci^)alkyl amino, N.N-dilower (Ci_4)alkylamino, phenylamino, benzylamino, naphthylmethylamino, pyridylamino, pyri- 
dylmethylamino, morpholino. piperidino, piperazino, piperidylmethyl, N-(p-fluorophenyl)plperazlno. or N-phenylpper- 
azlno: and is carboxyl or tetrazolyl Qoter alia tetrazolyl): and the pharmaceuttcally acceptable salts thereof. 
A further preferred embodiment of the invention is a compound of the formula (lb"). 



wherein R'l is (Ci_8)alkyl; R7 Is (Ci^)alkyl which may be optionally substituted with phenyl which may be substituted 
with halogen, nrtro. (Ci^)alkoxy, (Ci^)alkyl at an optional position on the phenyl ring, amino. N-lower (Ci-4)alkylamino, 
N.N-dilower (Ci^}a]kylamino, phenylamino, naphthylamino, benzylamino, naphthylmethylamino, morpholino, piperidino. 

40 piperazino, N-phenylplperazino, N-(m-methoxy)phenylpiperazino. or -COD' wherein D' Is (Ci^)alkoxy, hydroxy, amino, 
N-Iower (Ci-4)alkylamino. N,N-diIower (Ci-4)alkylamino. phenylamino, naphthylamino, benzylamino, naphthylmethyl- 
amino, morpholino, piperidino. piperazino or N-phenylplperazino. (C3-8)cycloalkyl, or phenyl or naphthyl which may be 
substituted with hydroxyl, (Ci^)alkoxy, (Ci^)alkyl, halogen, nitro, amino, N-lower (Ci_4)alkylamino, N,N-dilower 
(Ci^)alkylamino, phenylamino. naphthylamino. benzylamino, naphthylmethylamino, morpholino. piperidino, pperazino, 

45 N-phenylpiperazino, N-(m-methoxy)phenylpiperazino, (Ci-4)alkanoybxy, benzpyloxy, phenyl which may be substituted 
with halogen, nitro. (Ci_4)alkoxy, (Ci^)alkyl at an optional position on the phenyl ring, or a group having the formula: - 
COD' wherein D' is hydroxy, (Ci-4)alkoxy, amino, N-lower (Ci^)alkylamlno, N,N-dllower (Ci^)alky!amino. phenylamino. 
naphthylamino, benzylamino, naphthylmethylamino. morpholino, piperkiino, piperazino. or N-phenylpiperazino; and RS 
is cartx)xyt or tetrazolyl (inter alia tetrazolyl); and the pharmaceutically acceptable salts thereof. 

so The compounds (I) of the present invention may be prepared by several reaction schemes, as illustrated below for 
a prefenred conpound. 
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wherein R1, R2, R4 Rs, A, W and n have the above-defined meanings, and X is halogen. 

Scheme 6 
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wherein each group is of the same meaning as defined above. 

Scheme C 
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20 



wherein Ri, R2, R4, Rs, r6, a and n have the above-defined meanings, and R9 Is lower (Ci^) alkyl. 

Schene D 



25 



u 




wherein R1, R2, R4, Rs, r6, r9, a and n have the above-defined meanings, and Rio and R^i are each independently 
hydrogen or a hydrocartx)n residue. 



40 



Scheme E 
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wherein Ri , R2, R^. Rs, R6, A and n have the above-defined meanings, and X is halogen. 

Scheme F 
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wherein Ri , R2, R4. RS, R6, Rio, R11 , X. A and n have the above-defined meanings. 



Scheme G 
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wherein Ri, R2, R4, A. W and n have the above-defined meanings and R12 is a protective group. 

The reaction as illustrated in Scheme A is an alkylation using an alkylating agent in the presence of a base. One 
molarportionofthecompound (II) is employed with 1 to 3 moles of the base and about 1 to about 3 moles of the alkylating 
agent. The reaction is conventionally conducted in solvents such as dimethylfbrmamide, dimethylacetamide, dimethyl- 
suHoxide, acetonitrile. acetone, ethylmethylketone. and the like. Examples of such bases include sodium hydride, potas- 
sium t-butoxide. cesium carbonate, potassium carbonate, sodium carbonate, and the like. Examples of such alkylating 
agents include substituted halides (e.g. chlorides, bromides, iodides, and the like), substituted sulfonate esters (e.g. 
methyl p-toluenesuKonate esters, and the like), etc. 

The reaction conditions may vary depending on the combination of the base and the alkylating agent. A temperature 
in the range of Ice-cooling - 100*^0 is prefen^ed and a reaction period of 1 -about 10 hours is preferably employed. 

The cyano substituent on the benzene of the compounds (IV) is reacted with various azides to fbrm the tetrazole 
compounds (V) as illustrated in Scheme B. One molar portion of the compound (IV) is employed with 1-10 moles of the 
azide. The reaction is conventionally conducted in solvents such as dimethyHormamide. dimethylacetamide, toluene, 
benzene, and the like. 

Examples of such azides include trialkyl-tin azide, triphenyl-tin azide, hydrogen azide, and the like. In the case where 
the organo-tin azide comoound is ^nployed. the reaction Is canied out in toluene a benzene by heating under reflux 
for a period of 10 - 30 hours. When the hydrogen azide is used, 5 moles of sodium azide and ammonium chloride per 
compound (IV) are employed and the reaction is conducted in dimethytformamide at a temperature ranging from lOC'C 
- 1 SO'^C for 1-1 0 days. During this reaction, it is preferable to facilitate working by adding an appropriate amount of sodium 
azide and ammonium chloride. 

The reaction as illustrated in Scheme C is hydrolysis of the ester (VI) into the carboxylic add (Vll) in the presence 
of an alkali. One molar portion of the compound (VI) is employed with 1 to 3 moles of the alkali. The reaction is conven- 
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tionaHy conducted in solvents such as alcohols containing water (e.g. methanol, ethanol, methylcellosotve. and the like). 
Examples of such alkalis include sodium hydroxide, potassium hydroxide, and the lika The reaction is preferably con- 
ducted at a temperature in the range of room temperature - 100''C for 1-10 hours. 

The compounds (VI) are reacted with various amines to form the amide compounds (VIIQ as illustrated in Scheme 

5 0. One molar portion of the compound (VI) is employed with about 2 to 50 moles of the amine. The reaction is conven- 
tionally conducted in solvents such as alcohols (e.g. methanol, ethanol. and the like) or without a solvent. The reaction 
is preferably conducted at a temperature in the range of room temperature - aoo^'C. Examples of such amines include 
ammonia, alkytamines (e.g. methylamine. ethylamine, propylamine, dimethylamine. diethylamine, butylamlne, hydrox- 
yethylamine, etc.). aralkylamines (e.g. benzylamine, o-methoxybenzylamine. etc.), arylamines (e.g. aniline, etc.), heter- 

10 oaralkylamines (e.g. 2-. 3- or 4-pyridylmethylamine, etc.), alicydic amines (e.g. morpholine. piperidine, piperazine. N- 
phenylpiperazine, 2-piperidylmethylamine, etc.), and ttie like. 

The compounds (VII) are treated with various halogenating agents to form the acM halides (IX) as illustrated in 
Scheme E. One molar portion of the compound (VII) is enployed with about 1 to 5 moles of the halogenating agent. 
The reaction is conventionally conducted in solvents such as halogenated hydrocarbons (e.g. CHCI3. CH2CI2, 

IS CICH2CH2C}. and tiie like), ethers (e.g. tetrahydrofuran, dioxane, and the like) and aromatic hydrocarbons (e.g. benzene, 
toluene, and the like). Examples of such halogenating agents include oxalyl chloride, thionyt chloride, phosphorous 
oxychloride. phosphorous trichloride, phosphorous pentachloride, etc. Tbe reaction is preferably conducted at room 
temperature - 100*^0 for 1-10 hours. 

The acid halides (IX) are reacted with various amines to form the amide compounds (Vlll) as illustrated in Scheme 

20 F. One molar portion of tiie conrpound (IX) is employed with about 2 to 50 moles of the amine. The reaction is conven- 
tionally conducted in solvents such as alcohols (e.g. metiianol, ethanol, and tiie like) and ethers (e.g. ethyl ether, tet- 
rahydrofuran, dioxane. and the like). Examples of such amines include ammonia, alkylamines (e.g. methylamine. 
etiiytamine, propylamine, dimethylamine, dietiiylamine, butylamlne. hydroxyethylamine, etc.). aralkylamines (e.g. ben- 
zylamine, o-metiioxybenzylamine, etc.). arylamines (e.g. aniline, etc.). heteroaralkylamines (e.g. 2-. 3-or 4-pyridylmeth- 

25 ylamine, etc.), alicydic amines (e.g. morpholine. piperidine. piperazine. N-phenylplperazine. 2-piperidylmetfiylamine. 
etc.), and tiie like. 

The protective group (R^2) ©n tiie tetrazole compound (X) leaves to form ttie tetBzole compound (V) as illustrated 
in Scheme G. Reaction conditions may vary depending on tiie protective group (R^z) used. When R12 is triphenylmetiiyl 
(trityl) . 2-tetrahydropyranyl. methoxymeth y l. eth ox ymethyl. or the like, the le aving o f the pr otectiv e group Is convenientiy 
^w— Uii4iJumed in aqiM>utr^lujt4t)lK^fl.O^ 0,5N lu ttfjuut 2N jiydKy:>i'^wf>r nml \ 

or acetic acM. or in a mixture of trifluoroacetic add and water (1 :2 ~5) at room temperature for 1 -10 hours. 

The compounds (I) thus produced via the reaction processes as depicted in Schemes A. B, C, D, E. F and G can 
be isolated and purified from tiie reaction mixture according to conventional methods such as. for example, evaporation 
of solvents, extraction by water or organic sdvents, concentration, neutralization, reaystallization, distillatk>n, column 
35 chromatography and tiie like, to obtain a crystalline or oily product 

The compounds (I) of the present invention can be used in the form of salts derived from pharmaceutically or phys- 
iologically acceptable acids or bases. These salts indude but are not limited to the following: salts with inorganic adds 
such as hydrochloric acid, sulphuric acid, nitric add. phosphoric ackJ and. as the case may be, such organic adds as 
acetic ackJ. oxalic add. sucdnic ackJ, and maleic add. Other salts Include salts with alkali metals or alkaline earth metals. 
40 such as sodium, potassium, calcium or magnesium or witfi organic bases. 

The starting materials (II) can be easily prepared by or according to the known techniques, for exanple, as disdosed 

In: 

(1) R BlaszWewicz, H. Vorbruggen and H. J. Kesler (Schering AG): DOS 2. 447,477 (15. 4. 76); Chem. Abst.. 85, 
45 46627(1976). 

(2) Y. Kuwada. K. Meguro. Y. Sato and T Fugono (Takeda Chem.): DOS 2. 435.025 (6. 25. 75); Chem. Abst.. 82, 
156252 (1975). etc. 

Among the starting materials (III), the compounds wherein n is 1 (the compounds (Ilia)) is prepared by the known 
50 technques as disclosed In Japanese Patent la\6 Open No. 23868/1988; and No. 1 17876/1989. and European Patent 
LakJ Open No. 0323841. 

As illustrated in Scheme H. tiie compounds (Ilia) can also be easily prepared by halogenomethylation of the com- 
pounds (X) commerdally available or easily prepared according to methods described In known literatures such as, for 
example, A. A. Vansheldt et al., Khim. Nauka i Prom., g, 799 (1957), 
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Scheme H 



10 



p4 



XCH.-<^A-^ 



Ilia 



IS wherein each group has the above-defined meaning. 

The compound (111) wherein n is 2 (the confounds (lllb)) can be prepared from the compounds (Ilia) according to 
the methods as illustrated in Scheme I. 



20 



Schene I 



25 



I lla 



NC-CH.— ^A-^ 



XI 




XIII 



35 



40 



X(CH,),-<^A-<^ 



lib 



45 



SO 



ss 



wherein each group has the above-defined meaning. 

The compounds (I) and salts thereof according to the present invention strongly inhibit vasoconstriction and hyper- 
tension derived by angiotensin II and therefore possess potent anti-hypertenslve activity in animals, more specifically 
mammal animals (e.g. humans, dogs, rabbits, rats, etc.). Further, the compounds (I) and salts thereof according to the 
present invention are of quite low toxicity and useful in treating not only hypertension but also drculatory system diseases 
such as heart diseases, strokes and the like. 

For therapeutic use. the compounds (I) and salts thereof can be administered as pharmaceutical compositions (e,g, 
powders, granules, tablets, pills, capsules, injections, solutions and the like) conprising at least one such compound 
alone or in admixture with pharmaceutically acceptable carriers, excipients and/or diluents. The pharmaceutical com- 
positions can be formulated in accordance witti conventional metiiods. 

Specific dose levels for any particular patient will be employed depending upon a variety of factors including the 
activity of specific compounds employed, the age. body weight, general healtii, sex, diet, time of administration, route 
of administration, rate of excretion, drug combination, and the severity or tne particular oisease undergoing Therapy. 
When used for treating adult essential hypertension, the active ingredient will preferably be administered in an appro- 
priate amount, for exanrple. selected from ttie range of about 1 0 mg to TOO mg a day orally and from the range of about 
5 mg to 50 mg a day intravenously. The active ingredient will preferably be adntinistered in equal doses two or three 
times a day 
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The foregoing is merely illustrative of the invention and is not intended to limit the invention to the disclosed com- 
pounds. Variations and changes which are obvious to one skilled in the art are intended to be within the scope and 
nature of the invention. 

5 Example 

The invention is further illustrated but in no way limited by the following reference exanples, working examples, 
pharmaceutical examples and experimental examples. 

In the specification of the present application, examples of the abbreviations used are given below. Me: Methyl. Et: 
10 Ethyl, Pr: Propyl. Bu: Butyl. iBu: Isobutyl. tBu: Tert-butyl, Ph: Phenyl, DMF: DimethyHbrmamide. 

Reference Example 1 

Isobutyl 2-ethyl-4-hydroxythieno[2.3-b]i3yricline-5-carboxylate 

IS 

A mixture of 2-ethyl-4-hydroxythieno[2,3-b]pyridine-5-carboxylic add (200 mg, 0.9 mmol) and boron trif luoride-ethyl 
ether (47 %. 0.5 ml) in isobutyl alcohol (10ml) was heated under reflux for 5 hours. The reaction mixture was allowed to 
coot and concentrated to dryness. The resulting residue was purified by flash column chromatography on silica gel. The 
column was eluted with chloroform/ethyl acetate (3:1) to give 80 mg (31 %) of the title compound as colorless crystals. 
20 m.p. 156-158 »C. 

IR(KBr)cm-i: 1700. 1595. 1520. 

NMR(CDCl3)6: 1.05(6H. d. J^e.SHz). 1.40(3H. t, J=7.4Hz). 2.0-2.2(1H, m), 2.94(2H, q. Jo7.4, 15.0Hz), 

4.20(2H, d. J=6.6Hz). 7.16(1H. s). 8.84(1H. s). 

25 



$0 


Elemental Analysis for C14H17NO3 - 






C(%) 


H(%) 


N(%) 


-Calcd: 


-€r63v38^ 




-N, 15.84 




Found: 


C, 63.70: 


H. 5.44; 


N. 15.50. 





Reference Example 2 

35 

2-Methoxvethvl 2-ethvl-4-hvdroxvthienof2.3-blpyridine-5-carboxvlate 

A mixture of 2-ethyl-4-hydroxythieno[2,3-b)pyridine-5-cartx)xylic acid (380 mg. 1.7 mnx)l) and DMF (0.13 ml, 1.7 
mrnoQin benzene (5 ml) was heated to 60 ''C and to the reaction mixture was added thionyl chloride (0.1 5 ml. 2.1 mmol). 

40 The mixture was stinted at 60 ''C for 3 hours and then allowed to cool with an ice bath. The precipitated product was 
collected by filtration and washed with benzene. The resulting precipitate (223 mg ) was dissolved in a mixture of 2- 
methoxyethanol (0.3 ml) and CH2CI2 (5 ml) and then triethyamine (0.7 ml) were added to the solution. The mixture was 
stin-ed for 30 minutes and poured into chloroform. The resulting mixture was washed with 1 N hydrochlaic acid, dried 
(MgS04) and evaporated jn vacuo. The resulting residue was purified by flash column chromatography on silica gel. 

45 The column was eluted with ethyl acetate/hexane/chlorofbrm (1 :1 :1) and then chlorofbrm/hiethanol (9:1) to give 200 mg 
(41 %) of the title compound as colorless powders. 
IR(KBr)cm-i: 1700. 1590, 1530. 1480. 

NMR (CDCI3) 6 : 1.39(3H. t. J=7.4Hz). 2.94(2H. q. J=7.4, 15.0Hz), 3.45(3H, s), 3.7-3.8(2H. m). 4.5-4.6(2H. m). 

a? 7.17(1H.s),8.87(1H,s). 



Elemental Analysis for C13H16NO4S 




C(%) 


H(%) 


N(%) 


Calod: 
Found: 


C. 55.50: 
C. 55.47; 


H. 5.37; 
H, 5.38; 


N,4.98 
N,4.95 
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Reference Example 3 

Ethyl 2-ethYl-4-hvdroxv-3-nitrothienor2.34)lDvridine-5-cafto 

5 A sdut'bn of ethyl 2-ethyi-4-hydifoxythieno-{2.3-b]pyridlne-5<arboxylate{^ 4.0 mmol) in cone, sulfuric acid (10 
ml) was cooled to -5 ^'C and a solution of sodium nitrate (370 mg. 4.3 mmol) in cone, sulfuric acid (5 ml) was added 
dropwise to the chilled solution. The reaction mixture was stinted at -3 ""C - -5 ""C for 1 hour and poured into ice^ater. 
The precipitated product was collected by filtration and washed with cold water and then ethanoL The resulting precipitate 
was dissolved in chloroform, washed with a saturated aqueous sodium chloride, dried (MgS04) and evaporated In vacuo. 

10 The resulting yellow solid was washed with a mixture of ether/hexane. and dried to give 960 mg (81 %) of the title 
compound, m.p. 194-201 *C (dec.). 
IR (KBr)cm"i: 1700, 1600, 1590, 1530. 



NMR(CDCl3)6: 



IS 



1.42(3H. t. J=7.4H2). 1.47(3H. t, J»7.2Hz), 3.05(2H. q. J»7.4, IS.OHz). 4.50(2H, q, Jo7.2. . 
14.4Hz), 8.93(1 H,s). 



20 



Elemental Analysis for Ci2Hi2N20sS 




C(%) 


H{%) 


N(%) 


Calcd: 
Found: 


C, 48.64; 
C, 48.48: 


H.4.08; 
H.4.01: 


N,9.45 
N, 9.28 



25 Reference Example 4 

Ethvl 2-ethvl-7-rr2^m-tritvttetra2ol-5-vl)t3iDhenvl-4*vnmethvn-4-oxo-4.7<lih^ 

To a solution of ethyl 2-ethyl-4-hydroxythieno[2,3-b]pyridine-5-carboxytate (1.00 g, 4 mmol) in 20 ml of DMF) was 
30 added sodium hydride (60 % dispersion in oil, 1 60 mg) and the mixture was stinted for 1 0 minutes. To the reaction mixture 



hour with stirring. The reaction mixture was poured into water followed by extraction with ethyl acetate. The organic layer 
was washed with water, dried (MgS04), and evaporated to dryness. The resulting residue was purified by flash column 
chromatography on silica gel. The column was eluted with ethyl acetate/dichloromethane (1 :1) to give 2.24 g (77 %) of 
35 the titie compound as white crystals. m.p. 195-1 98 ""C. 
IR(KBr)cm-i: 1730, 1705. 1620. 

NMR (CDCI3) 6 : 1.27(3H, t, J=9.6Hz), 1.39(3H, t. J=:6.8Hz). 2.72(2H, q. J=8.9, 15.0Hz), 4.38(2H. q, J»7.2, 

13.8Hz). 5.02(2H, s), 6.80-8.0(9H, m), 8.29(1 H. s). 

40 



45 



Elemental Analysis for C45H37N5O3S 




C(%) 


H(%) 


N(%) 


Calod: 
Found: 


C. 74.26; 
C, 74.09; 


H.5.12; 
H.5.18; 


N, 9.62 
N.9.50 



The following compounds (II) can be easily prepared by or according to the known techniques, for example, as 
50 disclosed in: 

(1) P. Blaszkiewicz. H. Vorbruggen and H. J. Kesler (Schering AG): DOS 2, 447.477 (15. 4. 76); Chem. Abst., 85, 
46627 (1976). 

(2) Y. Kuwada. K. Meguro. Y. Sato and T. Fugono (Takeda Chem.}: DOS 2, 435.025 (6. 25. 75); uiem. ADSt.. a^, 
55 156252(1975). 

(3) R. K. Russell, J. B. PIress. R. A. Ranpulla, J. J. McNally, R. Falotico. J. A. Keiser. D. A. Bright and A. Tobia. J. 
Med. Chem.. 31. 1786(1988). 

(4) M. Suwada. T Sakamoto. K. Tabala. K. Endo. K. Ko, M. Kobayashi and H. Fuumi. Chem. Pharm. Bull.. 37. 2091 
(1989). 
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(5) M. Sugiyama. T. Sakamoto, K. Tabata and H. Fuumi, Chem. Pharm. Bull.. 37, 2717 (1989), 

(6) G. D. Madding and M, D. Thonpson, J. Heterocyclic Chem.. 24, 581 (1987), 

(7) J. Barker, R R. Huddleston and D. Holmes, J. Chem. Research (S), 1985, 214. 

(8) J. Barker, R R. Huddleston and D. Holmes. J. Chem. Research (S), 1986, 122, 
5 (9) M. A. Khan and A. E. Guarconi. J. Heterocyclic Chem., 14. 807 (1977), 

(10) K. Ogawa, I. YamawaW. Y. Matsusita. N. Nomura and I. OkazaW. WO 89/02432. 

The compounds (III) can alternatively be prepared in the same manner as described in Reference Example 1, 2. or 3. 

TABLE 1 



IS 



20 



40 




(II) 





Reference 

Exaople 

No. 


R' 


R« 


R» 


R« 


mp (•c) 


25 


5-1 


Br 


H 


COOEt 


H 


208-209 




5-2 


H 


H 


COOEt 


H 


105-108 


SO . 


6 


He 


H 


COOEt 


H 


122-124 




7 


Pr 


H 


COOEt 


H 


74- 75 




8 


Et 


H 


COOCHtCHtOMe 


H 


powder 


3S 


9 


Et 


H 


CHiOH 


H 


> 260 



(decoop. ) 



45 



SO 



65 
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TABLE 2 



H 



(II) 



Reference 

Cxanple R* R* 
No. 



10 
11 
12 
13 



15 
16 
17 



Et H Bu 



Et H 
Et H 
Et H 



-CHi- 
Et 



Et H -CHaCOOEt 

Et H -CHiCHit T 

(Me 



217-220 
259-262 

>290 




The following compounds (Reference Examples 1 8-32) were prepared in the same manner as in Reference Exanple 
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TABLE 3 Q 



IS 


Reference 

Example 

No. 




R» 


R' 


R'» 


Yield 


mp 

(•C) 


20 


18 


Et 


H 


-COOCHiCHiOCH] 


-C(Ph), 


30 


192-198 




19 


Et 


H 


-COOiBu 


-C(Ph), 


HO 


209-212 




20 


Et 


NO, 


-COOEt 


-C(Ph), 


3H 




SS 


21 


Me 


H 


-COOEt 


-C(Ph), 


53 


205-207 




22 


Pr 


H 


-COOEt 


-C(Ph), 


51 


181-187 




23 


Br 


H 


-COOEt 


-C(Ph), 


47 


129-133 






25 


Et 


H 


-CHtOH 


-C(Ph), 


46 


powder 


35 


26 


Et 


H 


H 


-C(Ph), 


46 






27 


Et 


H 


-CHO 


-C(Ph), 


67 


150-156 




28 


Et 


H 


-CH=CH-COOtBu 


-C(Ph), 


56 


powder 


40 


29 


Et 


R 


-COOEt 


-COOtBu 


62 






30 


CN 


H 


-COOEt 


-C(Ph), 


21 


129-131 


45 


31 


Et 


H 


-CONCHtPh 
CHi 


-C(Ph), 


56 


169-171 




32 


Et 


H 


-CHiOHe 


-C(Ph), 


26 


powder 



SO 

The following oonf^pounds (Reference Examples 33-40) were prepared in the same manner as in Reference Exanrple 

4. 

55 
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TABLE la 



10 



IS 



20 



2S 



as 



40 



45 



Reference 

Example 

No. 



33 



3^ 



35 




37 

38 
39 
40 



Bu 



-CH 



Et 



CI 



CI 



-CHiCOOEt 



[|Oj— C(Ph) 



mp 
(•C) 



Yield 



173-176 
204-207 
1 17-122 




57 
47 
57 

67_ 



193-197 

141-144 
181-183 



-CH»CH»[( }»-^ powder 



79 

48 
63 
93 



OMe 



50 



65 
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TABLE 4b 





Reference Example No. 


1H-NMR(200MH2.CDCI3)6 


5 


oo 


n QfU'^U i\ 1 9dnH 1 3-1 B(2H m) 1 5-1 7(2H m) 2 66f2H a) 4 04/2H t) 5 01(21-1. 
s). 7.00(1 H, s). 6.8-7.5(22H. m). 7.9-8.0(1 H, m) 




34 


1.22(3H. t). 2.65(2H. q). 5.00(2H. s). 5.23(2H. s). 7.00(1 H. s). 6.8-8.0(28H. m) 




35 


1 .24(3H. t). 1 .27(3H. t). 2.66(2H. q). 4.1 1 (2H. q). 5.01 (2H. s). 6.8-7.5(23H. m). 7.9-8.0(1 H. 
m). 

1.28(3H. t). 2.72(2H, q), 5.03(2H. s). 6.8-8.0(28H. m) 


10 


36 




37 


1 .26(3H, t). 2.68(2H. q), 5.06(2H. q). 6!8-8.0(27H, m) 




38 


1.23(3H. t). 1.2-2.6(10H. m). 2.65(2H. q). 4.8-5.0(1 H. m). 4.97(2H. s). 6.8-7.9(24H. m) 


15 


39 


1 .23(3H. t). 1 .29(3H. t). 2.65(2H. q). 4.24(2H. q). 4.79(2H. s). 5.02(2H. s). 6.8-8.0(24H. m) 




40 


1.23(3H. t). 2.64(2H, q), 2.7-3.2(1 OH. m). 3.85(3H, s), 4.2-4.4(2H. m). 5.03(2H. s), 6.8- 
7.5(27H.m). 7.9-8.0(1 H.m) 



20 Working Example 1 



A: Ethyl 2-ethyl-7-[2'-cyanQbiphenyl-4-yl)memyn- 4-QXQ-4.7-dihvdrothienor2.3>blDvrld 

Ethyl 2-ethyl-4-hydroxythieno[2,3-b]-pyrldine-5-cart)Oxylate (250 mg, 1 mmol) and 4-(2'-cyanophenyl)benzyl chlo- 
25 ride (250 mg, 1 .1 mmol) were dissolved in 5 ml of N.N-dimethylformamlde (DMF). To the solution was added potassium 
carbonate (1 50 mg) and the mixture was stin-ed at 90 for 2 hours. The reaction mixture was poured into water followed 
by extraction with ethyl acetate. The organic layer was washed with water, dried (MgS04), and evaporated to dryness. 
The resulting residue was purified by flash column chromatography on silica gel. The column was eluted with ethyl 
acetate/dichloromethane (1 :1) to give 254 mg (60 %) of the title compound as crystals. 



NMR (CDUb) S : 1.30(01 1 1 J=6Hz), 1.3U(8Hr4rJcbHz), 2,B^^^ir^r^^ IbHz). 4,40ti*H, q, J«b, I J.b^ 

5.27(2H. s). 7.25-8.0(9H, m). 8.37(1 H. s). 

B: Ethyl 2-ethyl-7-pXlH4etra20l-5-yl)biphenvl-4-vllmethyn-4-oxQ>4.7<lihydrot hieno[2.3^^^ and 
35 2-ethyl-7-[[2'-(1H-tetra20l-5-yl)biphenyl-4-yqmethyl1-4-ox o-4.7-dihvdrothieno[2.3-^^ 

A solution of the compound (250 mg, 0.59 mmol) prepared in Working Example 1 A, sodium azide (390 mg. 6.9 
mmol) and ammonium chloride (300 mg. 5.9 mmol) in DMF (15 ml) was stinted at 1 10 •C for 10 days. After cooling, the 
reaction mixture was poured into water followed by extraction with ethyl acetate. The organic layer was washed with 
40 water, dried (MgS04), and evaporated to dryness. The resulting residue was purified by flash column chromatography 
on silica gel. The column was eluted with chloroform/methanol (9:1) to give 37 mg (13 %) of ethyl 2-ethyl-7-[[2*-(1H- 
tetrazol-5-yObiphenyl-4-yl]methyq-4-axo-4,7Kjihydrothieno[2.34)]pyridine-5-carto as pale yellow powders. 
IR(KBr)cm-i: 1720, 1600. 1550. 1505. 

45 NMR (CD3OD) 6 : 1.31(3H. t. J=7.6H2), 1.36(3H. t. J=7.0Hz). 2.85{2H, q, J=7.6. 15.0Hz), 4.33(2H, q, J=7.0. 

14.2H2), 5.45(2H, s). 7.15(2H. d. J=8.6Hz). 7.21(1H. s). 7.28(2H, d, J=8.6Hz), 7.5-7.7(4H. 
m). 8.75(1 H. s). 

The column was further eluted with chloroform/methanol (9:1) to give 7 mg (2.7 %) of 2-ethyl-7-II2'-(1H-tetrazol-5- 
50 yl)blphenyl-4-yl]-methyq-4K)xo-4.7KJihydrothienop.3-b]pyridine-5-carboxylic acid as white solids. 
IR (KBr)cm~i: 1650. 1605. 1580. 1540. 1505. 

NMR (CD3OD) 5 : 1.34(3H. t J=7.6Hz). 2.89(2H. q. J=8.6. 15.0Hz). 5.47(2H. s), 7.15(2H, d. J=8.2H2), 7.24(1H, 

s). 7.28(2H. d, J«8.2Hz), 7.5-7.7(4H. m). 

65 
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Waking Example 2 

Ethvl 2-etM-7-rr2'-f1H-tetrazol-5-vnbiphenvl-4-vi1methvlM-^^^ 

5 A solution of the Compound (727 mg. 1 mmol) prepared In Reference Example 4 in 20 ml of trrfluoroaceticacidAtfat r 
(1 :3) was stinted at room temperature for 1 hour. The reaction mixture was poured into water followed by extraction with 
chloroform. The organic layer was washed with water, dried (MgS04), and evaporated to dryness. The resulting residue 
was purified by flash column chromatography on silica gel. The column was eluted with chloroform/methanol (9:1) to 
give 1 .28 g (86 %) of the title compound as colorless crystals. This product was identified by comparing with NMR and 

10 IR spectra of the compound obtained in Working Example 1 B. 
M.p. 161-164 •C. 



Elemental Analysis for C26H23N5O3S * H2O 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


C. 62.01; 
C, 62.05: 


H. 5.00; 
H. 4.59; 


N. 13.91 
N. 13.78 



20 

The following compounds as listed in Table 5 were prepared in the same manner as in Working Examples 2. 




35 





Working 
Example 
No. 


R' 




R» 


Avp («C) 


IR(KBr) (CO 


-') 


AO 


3 


Br 


H 


Et 


25i»-260 
(decoop. ) 


1725. 
1560, 


1680, 
1500 


1610, 




4 


H 


H 


Et 


2115-249 


1720, 


1600, 


1560 


4S 


5 


Me 


H 


Et 


249-253 


1710, 
1560, 


1675. 
1505 


1605. 


SO 


6 


n-Pr 


H 


Et 


108-110 


1720, 
1505 


1605. 


1550, 




7 


Et 


H 


i-Bu 


256-259 
(decoop. ) 


1720, 
1560, 


1670, 
1500 


1605. 


SS 


5 


£t 


K 


CHiCHzUNe 


201-210 


1720, 
1560, 


1660, 
1505 


1605. 




9 


Et 


NO, 


Et 


214 

(decoop. ) 


1720, 
1550, 


1700, 
1510 


1615. 
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TABLE 5b 



5 


Working Example No. 


NMR (DMSO-de) 5 


E. Anal. (Calcd/Found) 
C{%). H(%).N(%) 




10 


3 


1 .29v3ri,t,J=7.2nZ),4.^4(^n,C|, 
J=7.2.14.2Hz),5.46(2H,s).7.13(2H. 
d.J=8.2Hz).7.29(2H.d,J=8.2H2). 
7.5-7.7{5H,m).8.79(1H,s) 


O24 M 1 8 IN 5VJ30 

53.74;3.38;13.06 

53.57:3.34:12.80 




4 


1 .29(3H.tJ=7.2Hz).4.24(2H.q. 
J=7.2,14.2Hz),5.51(2H,S),7.i3(Zn, 
d.J=8.0Hz).7.27(2H.d.J=8.0Hz). 
7.3-7.8(8H.m).8.80(1H.s) 


C24Hl8N503S - O.5H2O 

Di.79;4.oz;io.0i 

61 .94:4.1 7:14.80 




IS 
20 
25 


5 


1 .29(3H.t.J=7.2Hz),2.44(3H,d. 
J=1.0Hz).4.23(2H.q,J=7.2.14.2Hz). 
5.45(2H.s).7.08(1 H.d J=1 .OHz). 
7.1 3(2H,d,J=8.0H2),7.25(2H.d, 
J=8.0Hz),7.5-7.7(4H.m).8.74(1 H.s) 


C25H21N5O3S 

63.68:4.49:14.85 

63.39:4.47:14.67 




6 


0.91 (3H, W=7.2Hz). 1 .28(3H.t. 
J=7.0Hz).1.61(2H.q.J=7.2,15.0Hz). 
2.76(2H.t.J=7.6Hz),4.23(2H,q. 
J=7.0.14.2Hz),5.45(2H.s).7.10(1H, 
s),7. 1 2(2H,d,Js8.4Hz),7.26(2H,d, 
J-8.4Hz).7.5-7.7(4H.m). 8.74(1 H.8) 


C27H25N5O3S • H2O 

62.65:5.26:13.53 

62.55:4.84:13.38 






7 


0.96(6H.d.J=6.8Hz),1 .23(3H,t. 
J=7.4Hz),1.9-2.1(1 H,m).2.80(2H. 
q^-7.4.15.0Hz),3.97(2H.d. 


C28H27N5O3S • O.5H2O 

64.35:5.40:13.40 

64.22:5.24:13.47 








S),7. 1 3(2H,a, J=8.0Hz) ,7.27(2H,CI, 
J«8.0Hz)7.5-7.7(4H,m). 8.70(1 H.s) 






35 


8 


1 .23(3H.t, J=7.4Hz).2.81 (2H.q. 
J=7.4.15.0Hz),3.30(3H.s),3.62 
2H.t.J=4.8Hz).4.31(2H.t,J=4.8Hz) 
5.46(2H,S).7.1 1 (1 H,s),7.12(2H,d, 
J=8.0Hz).7.25(2H,d.J=8.0Hz). 7.5- 
7.7(4H,m),8.73(1H.s) 






40 
45 


9 


1 .20(3H.t.J=7.4Hz), 1 .29(3H,t. 

J=7.0H2).2.83(2H,q,J=7.4.15.4Hz), 

4.24(2H.q,J=7.0.14.0Hz).5.53(2H. 

s),7.14(2H,d.J=8.2Hz).7.30(2H,d, 

J=8.2Hz).7.5-7.7(4H,m).a86(1H,s) 


C26H22N6O5S • H2O 

56.93:4.41:15.32 

57.12:4.05:15.26 





Working Example 10 

2-Ethvl-7-ff2'-nH-tetra2ol-5-vl^blDhenvi-4-yl1methvn-4K)x o-4.7KjihvdrQt^ 

so 

Ethyl 2-ethyl-7-[I2*-(1H-tetrazoI-5-yl) biphenyl-4-yl]methyl]-4-oxo-4,7-dihydrothieno[2,3-b]pyridine-5^rboxylate 
(600 mg, 1 .235 mmol) was dissolved in 6 ml of 1 N sodium hydroxide and the mixture was heated at 1 00 ""C for 20 minutes 
with stirring. After cooling. 7 ml of 1 N hydrochloric acid was added to the reaction mixture and the mixture was extracted 
with chloroform. The organic layer was washed with water, dried (MgS04), and evaporated to dryness. The resulting 
$5 crystal was washed with dichloromethane and dried 550 mg of the title compound as colorless crystals. This product 
was Identified by comparing with NMR and IR spectra of the compound obtained in Working Example IB. M.p. 153-157 
•C. 
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Elemental Analysis for C24H1SN5O3S - S.SHjO 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


C, 55.38: 
C. 54.75: 


H, 5.03: 
H.3.93: 


N, 13.48 
N. 13.15 



10 

Waking Example 1 1 

A:Ethvi 2>ethvl-7^ff2M-butQxvcarbonvibiphenyl-4-yl)methyn^^ 

A mixture of ethyl 2'ethyf-4-hydroxythieno[2,3-b]pyridine-5-cark30xylate (200 mg. 0.8 mmd), 4-(2-t-butoxycarbonyl- 
phenyl)benzyl bromide (300 mg, 0.9 mmol) and cesium carbonate (650 mg. 2.0 mmol) in DMF (10 ml) was stirred at 60 
""C for 3 hours and further at 100 for an additional hour. After cooling, the reaction mixture was poured into water 
followed by extraction with ethyl acetate. The organic layer was washed with water, dried (MgS04). and evaporated to 
dryness. The resulting residue was purified by flash column chromatography on silica gel to give 258 mg (62 %) of the 
title compound as aystals. 
IR(KBr)cm-i: 1720. 1705. 1690. 1510. 

NMR (CDCI3) 6 : 1 .20(9H. s). 1.32(3H. t. J=7.6Hz). 1.41(3H, t. J=7.2Hz). 2.81 (2H. q. J=7.6. 14.6H2). 4.40(2H. 

q, J=7.2, 14.2Hz). 5.23(2H, s), 7.2.7,5(8H. m), 7.81(1H. dd. J«1.6. 7.6Hz). 8.42(1H. s). 

25 



30 


Elemental Analysis for CsoHsiNOsS 






C(%) 


H(%) 


N(%) 


Calcd: 


C. 69.61; 


H.6.04: 


N, 2.71 




h)und: 


-Gr65««>f- 


-Hr6^b.=- 


-NrSJa/- 





B: Ethvl 2'ethvl-7-[(2'K;arboxYbiDherivl-4-vl)methYn-4-oxo-4.7<lihvdrothienof2.3-b]pYridine-5-car^ 

To 5 ml of trif luoroacetic acid under ice-cooling were added the compound (200 mg. 0,39 mmol) prepared in Working 
Example 1 1 A and anisole (0.1 ml) and the mixture was stirred for 2.5 hours. The reactk>n mixture was concentrated to 
dryness in vacuo. To the resulting residue was added dichloromethane followed by evaporation to dryness in vacuo. 
These treatments were repeated twice and ether was added to the resulting residue to precipitate solids which were 
filtered and dried to give 167 mg (93 %) of the title compound as pale yellow powders. 
IR (KBr)cm-i: 1715, 1680. 1605. 

NMR (de-DMSO) 6 : 1.23(3H, t. J=7.4Hz), 1.29(3H, t. J=7.2Hz). 2.80(2H. q, J=7.4. 15.0Hz), 4.23(2H. q, J=7.2, 

13.8Hz). 5.49{2H. s), 7.11(1H. s). 7.3-7.6(7H. m), 7.73(1H. d. J=7.4Hz). 8.77(1H. s). 
45 



Elemental Analysis for C26H23NO5S * O.3H2O 




C(%) 


H{%) 


N(%) 


Calcd: 
Found: 


C. 66.88; 
C. 67.03; 


H. 5.09; 
H. 5.14; 


N. 3.00 
N, 2.95 



55 
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Working Example 12 

2-Ethvl-5-(N-benzvicarbamovn-7-rr2'-nH-tetra2ol-5-vnbiphenyl-4-vi]meth 

4(7H)-pne 

5 

A mixture of the compound (1 23 mg, 0.25 mmol) prepared in World ng Example 2 and benzylamine (2 ml) was stirred 
at 60 ""C.for 3 days. After.cooling. the reaction mixture was poured into chloroform, washed twice with 1N hydrochloric 
acid, dried (MgS04). and concentrated. The resulting residue was purified by flash column chromatography on silica 
gel. The column was etuted with chloroform/niethanol (1 9: 1 to 9:1 ) to give 63 mg (45 %) of the title compound as crystals. 
10 mp 177-180 'C. 

IR (KBr)cm-i: 1650. 1590. 1550. 1500. 

NMR (DMSC>d6)6 : 1 .25(3H. t. J=7.4Hz). 2.83(2H. q. Js=7.4H2, 14.2Hz), 4.56(2H, d, J=5.8Hz). 5.57(2H, 6). 7.0- 

7.7(14Km). 8.95(1 H.S). 

15 



Elemental Analysis for C31H26N6O2S 




C(%) 


H(%) 


N{%) 


Calcd: 
Found: 


C. 68.11; 
C. 68.06: 


H.4.79: 
H. 4.79: 


N. 15.37 
N, 15.17 



The following compounds as listed in Tak>le 6 were prepared in the same manner as in Working Examples 12. 




45 



Working 
Example 
No. 




mp (OC) 


IR(KBr) (cm 






13 


H 


267-270 


1635, 1575. 


15U0. 


1500 


111 


CH>CH(Ne}i 


2U8-251 
(decoop. ) 


1655, 1590, 
1510 


1555. 


1525, 


15 


CHiCHiOH 


155-159 


1655, 1595, 


1550. 


1520 


16 


C(Hs 


215-218 


1655, 1595, 


1515, 


1505 



65 



22 



EP0443568B1 



TABLE 6b 



5 


Working Example Na 


NMR (DMSO-de) & 


E. Anal. (Calcd/Fbund) 
C(%), H(%), N(%) 


10 


13 


1 .25{3H,t. J=7.6H2).2.83(2H.q, 
J=7.6. 1 4.8H2).5.54(2H.8),7. 1 2(2H. 
d,Js8.2Hz),7.22(1 H,8).7.26(2H,d. 
J=8.2H2),7.5-7.7(4H.m).8.91(1H.s). 
9.46(1 H.bs) 


C24H20N8O2S • H2O 
fe0.75;4.67:17.71 
61 .09:4.41:17.37 


IB 


14 


0.93{6H.d.J=6.6H2). 1 .25(3H.t. 

J=7.4H2). 1 .7-1 .9(1 H.m).2.84(2H.d. 

J=7.4.14.0H2).3.18(2H,t,J=6.2H2). 

5.55(2H.s).7. 1 1(2H.d.Jo8.2H2). 

7. 1 9(1 H.s).7.25(2H.d. J=8.2Hz). 7.5- 

7.7(4H.m).8.90(1H.8) 


C28H28Na02S • H2O 

63.38:5.70:15.84 

63.70:5.44:15.50 


20 


15 


1 .25(3H.t.J=7.4H2).2.84(2H,q. 
J=7.4,16.0Hz),3.3-3.6(4H.m). 
4.81{1H,bs).5.55(2H.s).7.1 1(2H. 
d.J=8.2H2).7.1 8(1 H.s).7.24(2H.d 
J=8.2H2).7.5-7.7(4H.m).8.31(1H.s). 
8.90(1 H,8) 




SS 


16 


1 .27(3H.t J=7.4H2).2.87(2H.q 

J=7.4.14.6H2).5.59(2H.s).7.0-'7.8 

(14H,m).9.05(1H.6) 


C30H24N6O2S ■ 0.5H^ 

66.53:4.65:15.52 

66.28:4.51:15.26 



30 Working Example 17 



35 Ethyl 2-ethyl-3-nitro-7-[[2'-(N-trrtyltetra20l-5-yl)biphenyl-4-ynmethyO-4K)xo-47KJIhydr^^ 

boxytate (200 mg, 0.26 mmpl) was dissolved in a mixture of acetic anhydride (6 ml), acetic acid (6 ml), dioxane (4 ml) 
and tetrahydrofuran (5 ml) and the solution was heated to 70 ""C. To the heated solution were added zinc powders (85 
mg) and the reaction mixture was stin-ed for 2 hours. The insoluble material was removed from the reaction mixture by 
filtration and the filtrate was concentrated to dryness in vacuo . The resulting oil was dissolved in a mixture of trif luoroacetic 

40 acid (8 ml) and water (1 ml) and the solution was stirred at room temperature for 5 hours. The reaction mixture was 
poured into water and extracted with chloroform. The organic layer was washed with water, dried (MgS04), and evap- 
orated to dryness. The resulting residue was purified by flash column chromatography on silica gel. The column was 
eluted with chloroform/methanol (20:1) to give 59 mg (42 %) of the title compound as white crystals, 
mp 163-166 ^'C. 

45 IR (KBr)cm-i : 1720, 1700, 1615, 1550, 1510. 

NMR (CDCI3) 6 : 1 .14(3H. t. J=7.4Hz), 1 .29(3H, t, J=7.0H2). 2.03(3H, s), 2.63(2H. q, J=7.4, 15.0Hz). 4.23(2H. 

q, J=7.0. 14.2Hz), 5.45(2H. s), 7.13(2H. d, J»8.2Hz). 7.28(2H. d, J=8.2Hz). 7.5-7.7(4H. m), 
8.74(1 H,s), 9.66(1 H,Bs). 

so 



Elemental Analysis for C28H26N6O4S • H2O 




\,'"'/ 


• • y^f 


M /<^\ 

- - * • 


Calcd: 
Found: 


C, 59.99; 
C. 59.50; 


H, 5.03; 
H, 4.56; 


N. 14.99 
N. 14.76 
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The following compounds (Working Examples 18- 20) as listed in Table 7 were prepared in the same manner as in 
Working Examples 12. 



10 



IS 



TABLE 7a 



COOBt 




20 



Working 
Example 
No. 


R' 




mp (•c) 


Yield i%) 


18 


H 


Me 


167-170 


30 


19 


Br 


He 


227-231 


77 


20 


CN 


H 


250-256 


20 



TABLE 7b 



35 


Working Example No. 


NMR (DMSOKle) 6 


E. Anal. (Calcd/Found) 

C(%). H(%), N(%) 


18 


1.28(3H,t).2.47(3H.s),4.22(2H,q), 
5.44{2H.s).6.92(1 H.s).7.10(2H.d). 
7.23(2H,d).7.5-7.7(4H,m),a70(1H. s) 


C25H21N5O3S • O.2H2O 

63.20;4.54;14.74 

63.00:4.37:14.80 


40 


19 


1 .29(3H.t).2.45(3H.s).4.23(2H,C|). 
5.43(2H,s),7.13(1H,d),7.27(2H,d), 7.5- 
7.8(4H,m).8.73(1H.s) 


CzsHzoBrNsOaS 
54.55:3.66:12.72 
54.82:3.63:12.83 


45 


20 


1 .29(3H.t).4.25(2H,q).5.52(2H.8). 
7.13(2H,d).7.31(2H.d),7.S7.8 
(4H.m).8.25(1H.s).8.89(1 H.s) 





so 



55 
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The following compounds (Working Examples 21-36) were prepared in the same manner as in Working Example 12. 



10 



IS 



TABLE 8a 




CONHR 



I 0 



Working 
Example 
No. 



mp 
(•C) 



Yield 



20 



25 



21 



22 



-CH,- 
bUe 



13^-148 



-CH,-0— OUe 223-225 



12 



67 



30 



3S 



24 -CH 



powder 72 



40 



25 



-CH — 
CH. 



154-157 



55 



45 



26 



-CH,-0 
P 



146-149 



33 



so 



65 



25 
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TABLE 8a 

Working R^"^^ ~^ Yield 

Example .('C) (?) 

No. 

170-173 

207-209 62 
150-154 57 

223-226 38 

205-209 30 

2UU-248 63 

powder 72 

40 . 
45 
50 
65 



15 



20 



SS 



27 



28 



29 -CH 



30 



-CH,-^-Me 



Me 



-CH,-/C3> 



31 



-ch,-<On 




26 
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TABLE ab 



10 



IS 



20 



25 



30 



Working 
Example 
No. 



NMR (200MH2, CDG-1,) 5 



E. Anal. 
(Calcd/Found) 
C(%), H($),A^(JK) 



21 1 .36(3H,t),2.89(2H,q),3.88(3H,s), 
11.61 (2H, d), 5.1 2 (2H,s) ,6.8-7.6 
(12H,ni),8.05-8.15(1H,ni),8.30(lH,s) 

22 1 .37(3H,t) ,2.89(2H,q),3.78(3H,s), 
U.57(2H,s) ,5.20 (2H,s), 7. 6-8.0 
(13H,in).8.39(lH,s) 

23 1 .38(3H,t),2.91 (2H,q) , 1. 60(2H,d) , 
5.18(2H,s),6.9-7.6(12H,ni),8.1-8.2 
(IH.m) ,8.29(lH,s), 10.99(1H,brs) 

24 1.37(3H,t),2.90(2H,q),ll.6l (2H,d), 
5.16(2H,s),6.8-7.6(12H,in), 
8.05-8.15(1H,ni),8.3t(lH,s) 

25 1.38{3H,t),l .5a(3H,d),2.91 (2H,q), 
5.13(2H,s),5.22(1H,t),7.1-7.6 
(13H,ni),a. 1-8. 2(lH,ni), 8.20(1 H,s), 
11.05(lH,bs) 

26 1 .37(3H,t),2.90(2H.q),4.67(2H,d), 

-5^ 1 6 ( 2H...sJ_.JL.-QjJL.-6_(J ? H . m ) , fi.. 05- 



C,,H2tN«0iS . HzO 
614.63;5.08;14.I3 
6i|.92;4.7il;13.99 

C,,H,5FN.0,S 

65.9«;U.K6;U.88 

65.9'»;1.15;l«.7I 



C,,H2.N«02S . O.SHzO 
67.47;5. 13;U.75 
67.6i»;J».99;lil.52 



C,,H2$FN.0,S 



(1H,brs) 



63.02;i|.30;14.03 



as 



40 



45 



SO 



ss 
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TABLE 8b 



10 



IS 



20 



25 



Working 
Example 
No. 



NNR (200MHz) 6 



E. Anal. 
(Calcd/Found) 
CO). H{%)y0(%) 



27 1.35(3H,t),2.86(2H,q),5.07(2H.s), 
5.10(2H,s),7.1-7.9(l«H,n)),8.07 
(2H,d),8.31 (lH,brs),H.01 (IH.brs) 
:(CDC1,) 

28 1 .37(3H,t),2.31 (3H,s) , 2. 90(2H,q) , 

H. 57(2H,d),5.15(2H,s),7.0-7.6 
(12H,ni),8.0-8.2(lH,m),8.27(lH,brs) 
;(CDC1,) 

29 1.37(3H,t),2.38(3H,s),2.90(2H,q) , 

I. 61 (2H,d),5.16(2H,s),7.0-7.6 
(12H,m),8.0-8.2(1H,fli),8.25(lH,brs) 
;(CDC1,) 

30 1.32(3H,t),2.83(3H,q),n.65(2H,d) . 
5.35(2H.s) ,7.0-8. 1 (13H.m},9.34(lH, 
s),n.05(lH,t);(CDClj) 



C,,H2tNtO}S • O.SHiO 

69.'»0;U.83;13.87 

69.10;U.65;13.64 



CijHitNtOiS • 0.5H>0 
67.n7;5.13;U.75 
67.54;5. 1H;1«.57 



C, jHisNtOtS • O.2H2I 
68.11 ;5.07;U.89 
68.01 :4. 85: 14.94 



CjeHisNTOjS . HCl 

O.SHiO 
60.75;U.59;16.53 
60.83;4.29;16.36 



31 



1 .38(3H.t) ,2.91 (2H.q),»l.90(2H,s) , SIMS; 



35 



40 



7.37(IH7s) ,V.b-7.grm.m),7.96f£B 7^ 
d).8.62(1H,s),8.78(2H.d);(CDCli) 

32 1 .25(3H,t),2.85(2H,q),4.73(2H.d), 
5.57(2H,s),7.12(2H,d),7.20(lH,s), 
7.26(2H,d) .7.5-8.9(8H,iD),8.93(1H, 
s),10.71 (lH,t) ; (DHSO-dt) 

33 1 .26(3H,t) ,1 .3-1 .9(6H,ni),2.86(2H, 
q),3.0-3.7(5H,ra),5.57(2H,s),7.14 
(2H,d),7.21(lH,s),7.23(2H,d), 
7.4-7.7(4H,ni) ,8.6(1 H.brs), 8.91 (IH, 
s).10.40(1H,t);(DMS0-di) 



C,,H2sNiO]S • HCl 

' 0.5HiO 
58.11 ;4.88;15. 81 
57.86;U.34;15.60 

SIMS; 

554(MH") 



45 



so 



ss 



28 
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The following compounds (Working Examples 34-41) were prepared In the same manner as in Working Example 12. 



10 



IS 



20 



25 



30 



35 



40 



TABLE 9a 




Working 
Example 
No. 



R« 



mp 
(•C) 



Yield 



34 



38 



39 



40 



41 



-CHjOH 



35 H 

36 -CHO 

37 -CH=CHCOOtBu 



-CHiOMe 



H 

H 
H 
H 

H 



>260 
(dec. ) 

249-253 

powder 

powder 

213-216 



73 

83 . 
66 
100 

82 



-COOH 



-CONH- 



-COOMe 



CH, 



-CH 2 COOMe 



175-180 



45 



SO 



29 
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TABLE 9b 



Working Example Na NMR(200MHz)5 



10 



IS 



so 



ss 



34 



35 



36 



37 



38 



39 



40 



1.24(3H.t).2.79(2H.q).4.40(2H,s). 
7.05(1 H.s).7. 1 1(2H.d).7.22(2H.d). 7.5- 
7.8(4H.m).7.98(1 H.s):(DMS0-d8) 

1.24(3H.t).2.80(2H,q).5.35(2H,s), 
6.21 (1 H.d).7.07(1 H.s).7.1 1 (2H.d). 
7.24(2H.d).7.4-7.8(4H.m). 
8.08(1 H.d):(DMS0-d6) 

1.24(3H.t).2.82(2H.q).5.50(2H,s). 
7.12(2H.d).7.20(1 H.s).7.28(2H.d). 7.5- 
7.7(4H,m).8.69(1H.s).10.28(1H. 
s):(DMS0-d6) 

1 .25(3H.t).1 .37(9H.s).2.80(2H.q). 
5.35(2H,S).6.93(1 H.d),7.1 -7.9(10H. 
m).8.55(1H.s);(DMSO-de) 

1 .21 (3H.t).2.69(2H,q),3.44(3H,s). 
4.09(2H.s),5.21(2H,s). 6.8- 
7.9(1 0H.m):(COCId 

1.27(3H.t).2.88(2H,q).2.95(3H,s). 
5.68(2H.s).7.1 1(4H.8).7.29(1H.8). 7.5- 
7.8(4H.ni);(DMSO-de) 

1.39(3H,t).2.75(3H.s).2.99(2H.q). 



E. Anal. (Calcd/Found) 
C(%). H(%). N(%) 



C24H21N5O2S ■ 0.8H^ 

62.95:4.97:15.29 

63.18:4.88:14.86 

C23H19N5OS • H2O 

64.02:4.91:16.23 

63.87:4.44:15.90 



C25H23N5O2S ■ O.7H2O 

63.87:5.23:14.90 

64.00:4.99:14.69 

C25H21N5O3S • O.5H2O 

62.49:4.61:14.57 

62.28:4.36:14.39 

SIMS: 547(MH*) 



41 



5S 



1 .32(3H.t).2.86(2H,q),3.66(3H,s), 
3.88(3H.S).3.94(2H.8).5.55(2H.S). 
6.98(2H.d).7.13(2H.d).7.22{1H.s) 7.4- 
7.7(4H.m);(CD30D) 



SIMS: 544(MH*) 



40 



45 



SO 



ss 



30 
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The following compounds (Working Examples 42-48) were prepared in the same manner as in Working Exanrple 2. 



TABLE 10a 



10 



IS 



CH. 




20 


Working 
Example 
No. 




inp 

(•c) 


Yield 
(%) 






Bu 


1 27-1 30 


32 


25 


43 




202-205 


65 




44 


Et 


210-212 


59 


30 


ft^- — - 




, ZU^Q 


M — — 


35 


46 


-0 

CI 


powder 


31 


40 


47 . 


-<«> . 


207-221 


57 




4B 


-CHjCOOEt 


167-169 





45 



SO 



ss 
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TABLE 10b 



5 


Working Example No. 


1H-N1VIR(CDCI3)6 


E. Anal. (Calcd/Found) 
C(%). H(%). N(%) 




10 




0 92^3 H 1 30/3H 1 2-1 5^2H 
m).1.5-1.8(2H.m).2.77(2H,q),4.01 
(2H.t).5.15(2H,s)7.00(1 H,s). 
7.23(2H.d).7.42(2H.d),7.5-7.7(3H. 
m).8.1-8.2(1H.m) 


64.18:5.39;17.27 
64.00;5.51;17.18 






43 


1 .21 (3H.t).2.75(2H,q).5. 1 2(2H.s), 
5.15(2H,s).7.02(1H,s),7.09(2H,d), 
7.2-7.8(1 1H,m) 


C29H24N8O2S - O.4H2Q 

65.99:4.74:15.92 

66,17:4.91:15.63 




IS 


44 


1 .25(3H.t).1 .30{3H.t),2.78(2H,q), 
4.08(2H.q).5. 1 6(2H.s),7.01 (1 H.s), 
7.23(2H,cl),7.43(2H.d).7.5-7.7(3H, 
m),8.1 -8.2(1 H,m) 


C24H22N6O2S • O.5H2O 

61.65:4.96:17.97 

61.70:4.83:17.80 




20 


45 


1.32(3H.t).2.81(2H,q).5.14(2H,s). 
7.06(1 H.s).7.1-7.8(l2H.m) 


C28H21,FN602S 

64.11:4.04:16.02 
63.82:3.97:15.77 




25 


46 


1.33(3H.t),2.81(2H,q),5.20(2H,q), 
7.07(1 H,s),7.2-a2(11H,m) 


C28H20N6O2SCI2 • O.6H2P 

57.36:3.64:14.33 

57.74:3.75:13.75 






47 


1 .29(3H,t).1 .2-2.6(1 0H.m),2.76 
(2H,q),4.7-5.0(1H,m).5.13(2H,s), 
6.99(1 H,s),7.24(2H.cl).7.42(2H.d), 
7.5-7.7(3H,m),84^^41Hm) 


C28H28N6O2S - 0.4H^ 

64.69:5.58:16.17 

64.81:5.50:15.95 






48 


1 .29(3H.t).1 .31(3H.t).2.79(2H,q), 
4.23(2H,q),4.80(2H,s),5.17(2H,s), 
7.03(1 H,s).7.22(2H.d).7.4.7.7(5H. 
m).8.l-8.2(1H,m) 


C26H24N804b 

60.45:4.68:16.27 
60.33:4.59:16.17 





Pharmaceutical Examples 

The compounds (I) of the present invention are employed, for example, when used as agents for treating circulatory 
40 system diseases such as hypertension, heart diseases. stroKes and the like, in the following formulations. 

1. Capsule 



45 


(1) Ethyl 2-ethyl-7-[[2'-(1H-t6trazol-5-yl)biphenyl-4-yQmethyl]- 
4-oxo-4.7-dihydrothieno-[2.3-b]pyridine-5-carbQxylate 


10 mg 




(2) Lactose 


90 mg 


50 


(3) Mlaoaystalline cellulose 


70 mg 


(4) Magnesium stearate 


10 mg 




One capsule 


180 mg 



55 The ingredients (1 ). (2). and (3) and a half of the ingredient (4) were blended together and granulated. To this mixture 
was added the remaining half of the ingredient (4) and distributed into gelatine capsules. 
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2. Tablet 



5 


(1) Ethyl 2-ethyl-7-II2'-(1H-tetra20l-5-yl)biphenyl-4-yi]methyl]^- 
0X0-4 J-dihydrothieno-[2,3-b]pyridine-5-cart)oxylate 


10 mg 




\d) Laciose 


35 mg 




(3) Maize starch 


150 mg 


10 


(4) Microcrystalline cellulose 


30 mg 




(5) Magnesium stearate 


5mg 




Onetatilet 


230 mg 



IS Two thiid each of the ingredients (1), (2), (3) and (4) and a half of the Ingredient (5) were blended together and 
granulated. To these granules were added the remaining ingredients (4) and (5) and then conrpressed to form tablets. 

3. Injection 

20 



(1) 2-Ethyl-7-[I2'-(1H-tetrazol-5-yl)biphenyM-yOmethyl]-4-oxo- 


10 


mg 


4,7-dihydrothieno[2,3-b]pyridlne-5-carbQxytlc add * sodium salt 






(2) Inositol 


100 


mg 


(3) Benzyl alcohol 


20 


mg 


One ampule 


130 


mg 



The ingredients (1), (2) and (3) were dissolved in distilled water fbr injection to a total volume of two ml and distributed 
30 into anpules. Total processes were caried out under sterile conditions. 



Smerfmenfet-gggiwatB-r 

Inhibition of binding of angiotensin-ll to angiotensin receptor 

3S' 

[Method] 

An experiment of inhibition on the binding of angiotensin-ll (A-ll) to A-ll-receptor was conducted by modifying the 
method of Douglas et al. [Endocrinology. 1fl2^ 685-696 (1978)]. An A-ll-receptor was prepared from the membrane 
40 fraction of t)0vine adrenal cortex. 

The compound of the present invention (lO'^M to 3 x lO'^M ) and ^^l-A-W (1 .85 kBq/50 |i I) were added to the 
receptor membrane fraction, and the mixture was incubated at room ten^perature fbr one hour. The receptor-bound and 
free i25|.a.|| were separated through a filter (Whatman GF/B filter), and the radioactivity of i25|.a.|| bound to the receptor 
was measured. 

45 

[Results] 

The results relating to the compounds of the present invention are shown In Table 1 1 . 
so Experimental Example 2 

Inhibitory effect of the compound of the present Invention on pressor action of A-ll 
[Metnoaj 

55 

Jd : SD rats (9 week old, male) were used. On the day previous to the experiment, these animals were applied with 
cannulation into the femoral artery and vein under anesthesia with pentobarbital Na. The animals were fasted but allowed 
to access freely to drinking water until the experiment was started. Just on the day of conducting the experiment, the 
artery cannula was connected with a bkxxl-pressure transducer, and the average blood pressure was recorded by means 
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of polygraph. Before administration of the drug, the pressor action due to intravenous administration of A-ll (100 ng/l^) 
as the control was measured. The drugs were orally administered, and then, at each point of the measurement, A-ll 
was administered intravenously, and the pressor action was similarly measured. By comparing the pressor action before 
and after administration of the drug, the percent inhibition by the drug on A-ll-induced pressor action was evaluated. 

[Results] 

The results relating to the compounds of the present invention are shown in Table 1 1 . 



10 




TABLE 11 






Working Example No. 


Radio Receptor Assay ICsoOiM) 


Pressa Response (30 mg/Kg, p.o.) 






2 


0.05 








3 


0.07 


NT 




IS 


4 


0.20 


NT 






5 


0.05 


NT 






6 


0.09 


NT 




20 


7 


0.17 


NT 






8 


0.01 


NT 






10 


0.04 








11 


0.21 


NT 




25 


12 


0.06 


++ 






13 


0.02 


NT 






14 


0.13 

0-05 


NT 






16 


0.12 


++ 






20 


0.67 


NT 




35 


21 
23 


0.25 
0.17 


++ 
++ 






24 


0.19 


++ 






25 


0.78 


•H- 




40 


26 


0.21 


++ 






28 


0.22 


+ 






29 


0.12 


++ 




45 


30 


0.02 


++ 





*a: NT, not tested. 

*b : (% Inhbition). -H- g 70 % > ^ 2 50 %. 

It is understood that the preceding representative examples may be varied within the scope of the present invention 
50 by one skilled in the art to achieve essentially the same results. 

As many widely different embodiments of this invention may be made without departing from the spirit and scope 
ther of, it is to be understood that this invention is not limited to the specific embodiments thereof except as defined in 
the appended claims. 

55 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 
5 1. A compound of the formula: 



10 



IS 



20 



2S 



50 



R'^S'^^Jj-^ (I) 



V R' 



wherein W is 



It"' \''' 



30 R1 and R2 whic h may be the same or different are e ach independently 



(1) hydrogen, 

(2) halogen, 

(3) cyano. 
35 (4) nitro, 

(5) a group having the formula: ROCONH- wherein R^ is hydrogen or (Ci_8)alkyl group which may be substituted 
with hydroxyl, (Ci^)alkoxy, (Ci^)alkyl, halogen, nitro. amino, methylamina dimethylamino, phenylamino, ben- 
zylamino, morpholino. piperidino. piperazino» N-phenylpiperazino, (Ci^)alkanoyloxy, benzoyioxy, phenyl which 
may be substituted with halogen, nitro, {C^^)a\\vxxy, (Ci_4)alkyi at an optional position on the phenyl ring, or 

40 naphthyl. or 

(6) a hydrocarbon residue selected from the group consisting of (i) (Ci-8)aikyl, (ii) (C2-e)alkenyl, (iii) (C2_8)alky- 
ny^. (iv) (C3-8)cycloalkyi, (v) an aromatic hydrocarbon selected from the group consisting of phenyl and naphthyl, 
wherein said hydrocarbon residue may be substituted with hydroxyl. (Ci^)alkoxy. (Ci^)alkyl, halogen, nitro. 
amino, N-lower (Ci^)alkylamino, N.N-dilower (Ci^)alkylamino. phenylamino. naphthylamino, benzylamino, 

45 naphthyl methytamino. morpholino, piperidino. piperazino. N-phenylpiperazino, N-(m-methoxy)phenyipiper- 

azino, (Ci-4)alkanoyloxy. benzoyioxy, phenyl which may be substituted with halogen, nitro. (Ci^)alkDxy. 
(Ci^)alkyl at an optional position on the phenyl ring, or a group having the formula: -COD* wherein D' is hydroxy, 
(Ci^)alkQxy. amino, N-lower (Ci^)alkytamino. N.N-dilower (Ci^)alkylanriino, phenylamino. naphthylamino. 
benzylamino, naphthylmethylamino. morpholino, piperidino, piperazino, or N-phenylpiperazino; 



R3 is 



(1) hydrogen, 

(2) (Ci_a)alkyl or (C2-8)alkenyl, which may be straight or branched and may be optionally suosiiiuTed wiih 
55 hydroxyl, amino. N-lower (Ci-4)alkyl amino, N.N-dilower (Ci^)atkyl amino, halogen, lower (Ci^)alKoxy, or - 

COD" wherein D" is lower (Ci^)alkoxy. hydroxy, halogen, amino, N-lower (Ci-4)alkyl amino, N.N-dilower 
(Ci^)alkyl amino, phenylamino. naphthylamino, benzylamino. naphthylmethylamino, morpholino, piperidino. 
piperazino, or N-phenylpiperazino, or 
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10 



IS 



20 



(3) -COD wherein D is hydrogen, Ci^-a(koxy. hydroxy, halogen, amino, N-lcwer (Ci^)alkyl amino, N.N-dilower 
(Ci^)alkyl amino, phenylamino, benzylamino, naphthylmethylamino, pyridylamino, pyridyimethylamino, nnor* 
pholino. piperidino. piperazino. piperidylmethyl, N-(p-fluorophenyl)piperazino, or N-phenylpiperazino, wherein 
said alkyl. aryl and heteroaryl groups may be optionally substituted with methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, hydroxyl. amino. N-iower (Ci^)alkyl amino. N.N-dilower (Ci-4)alkylamino. morpholino, pip- 
eridino. piperazino, N-phenylpiperazino, halogen, nitro or lower (Ci^) alkoxy; 

is hydrogen, halogen or nitro: 

is cartxsxyl. lower (Ci^)alkaxycarbonyl, cyano. tetrazolyt. trifluoromethanesulfbnic amide, phosphoric acid or 

sulfonic acid; 

R3 is hydrogen or (C^^)a\ky\ or (C2-8)alkenyl. which may be straight or branched and may be optionally substituted 
with hydroxyl. amino, N-lower (Ci^)alkyl amino, N.N-dilower (Ci^)alkyl amino, halogen, lower (Ci^)alkDxy, or - 
COD" wherein D" is lower (Ci^)alkoxy. hydroxy, halogen. N-lower (Ci-4)alkyl amino. N.N-dilower (Ci_4)alkyl amino, 
phenylamino. naphthylamino, benzylamino, naphtiiylmethylamino. morpholino. piperidino, piperazino. or N-phenyl- 
piperazino; 

R7 is a hydrocarbon residue which may be substituted like and R^; A is a direct bond or a spacer having atomic 
length of two or less between the phenylene group and the phenyl group selected from the group consisting of 
(Ci_4)alkylene, •C(=0)-. -0-, -S-. -NH-, -C(=0)-NH-, -O-CHr, -S-CHr, or -CH=CH-; and n is an integer of 1 or 2; 
and a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1 , which is a compound of the formula (la): 




35 

wherein R^ and R^ are as defined in claim 1 ; 

R3 is hydrogen, formyl, optionally substituted alkyl or alkenyl as defined in claim 1. or -COD wherein D is alkoxy, 
hydroxy, halogen, or optionally substituted amino as defined in daim 1 ; 
40 R4 is hydrogen, halogen or nitro; 
R5 is as defined in daim 1 ; 
R6, A and n are as defined in claim 1 
and a pharmaceutically acceptable salt thereof. 

45 3. A compound according to daim 1 , which is a compound of tiie formula (lb): 



so 



55 



0 



(lb) 
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10 



wherein Ri and R2 are as defined in claim 1 ; 
is hydrogen, halogen or nitro; 
is as defined in claim 1 ; 
R7. A and n are as defined in claim 1 ; 

and a pharmaceuticaliy acceptable salt thereof. . . 

A compound according to daim 1 . wherein an optionally substituted amino as defined in claim 1 for the substituents 
of said hydrocarbon residue is amino, methylamino, dimethylamino, phenylamino, benzylamino, morpholino, pipe- 
ridino, piperazino, N-phenylpiperazino, or N-(m-methoxy)phenylpiperarino. 

5. A compound according to claim 1. wherein said D' is amino, methylamino, dimethylamino, phenylamino, ben- 
zylamino, morpholino, piperidino, piperazino, or N-phenylpiperazino. 

6. A compound according to claim 1, wherein said D is amino, N- (Ci_4) alkyl amino, N,N-di (Ci_4)alkyl amino, phe- 
15 nylamino, benzylamino, naphthylmethylamino, pyridylamino, pyridylmethylamino. morpholino. piperidino, piper- 
azino. piperidylmethyl, N-phenylpiperazino, or N-(p-fluorophenyl)piperazino wherein said alkyl. aryl and heteroaryl 
groups may be optionally substituted with methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, hydroxyl, amino, 
N-lower (Ci_4)alkyl amino, N.N-dilower (Ci-4)alkylamlno, morpholino. piperidino, pqjerazino, N-phenylpiperazino, 
halogen, nitro or lower (Ci^)alkoxy. 

20 

7. A compound according to claim 1 , wherein said Rs is tetrazolyl. 

8. A compound according to claim 1 . wherein said Rs Is in the ortho position. 
25 9. A compound according to claim 1 . which is a compound of the formula (la*): 



30 



35 



40 Wherein Ri Is (Ci-6)alkyl; R3 is 



45 



(1) hydrogen. 

(2) (Ci-^)alkyl which may be straight or branched and may be optionally substituted with hydroxyl. amino. N- 
lower (Ci^)alkylamino, N,N<lilower (Ci^)alkylamino. halogen. (Ci^)alkoxy or -COD" wherein D" is 
(Ci^)alkaxy. hydroxy, halogen, amino, N-lower (Ci-4)alkyl amino, N.N-dilower (Ci^)alkylamino, phenylamino, 
naphthytamino, benzylamino. naphthylmethylamino. morpholino, piperidino. piperazino, or N-phenylpiperazino, 
or 

(3) -COD wherein D is hydrogen, (Ci^)alkDxy. hydroxy, amino, N-lower (Ci^)alkyl amino. N.N-dilower 
(Ci-4)alkylamino, phenylamino, benzylamino, naphthylmethylamino, pyridylamino, pyridylmethylamino, mor- 
pholino, piperidino, piperazino, piperidylmethyl. N-(p-fluorophenyl)piperazino. or NiDhenylpiperazino; and Rs is 
cartx)xyl or tetrazolyl; 

or a pharmaceuticaliy acceptable salt thereof. 



55 
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10. A oompound according to daim 1 , which Is a compound of the formula (lb*): 



5 



0 



10 




(Ib^) 



wherein R1 is (Ci^)alkyl; FT is (Ci-«)alkyl which may be optionally substituted with phenyl which may be substituted 
with halogen, nitro. (Ci^)alkoxy. (Ci_4)alkyl at an optional position on the phenyl ring, amino. N-lower 
(Ci^)alkylamino, N.N-dilower (Ci_4)alkylan^no, phenylamino, naphthylamino, benzyiamino. naphthylmethylamino. 
morpholino. piperidino, piperazino. N-phenylpiperazino. N-{m-methoxy)phenyIpiperazino. or -COD' wherein D' is 
(Ct^)alkoxy, hydroxy, amino. N-lower (Ci^)alkylamino. N,N-di!ower (Ci-^)alkylamino, phenylamino. naphthyl- 
amino. benzyiamino, naphthylmethylamino, morpholino, piperidino. piperazino or N-phenylpiperazino. 
(C3_8)cycloalM, or phenyl or naphthyl which may be substituted with hydroxy!, (Ci-4)alkaxy. (Ci^)alkyl. halogen, 
nitro. amino. N-lower (Ci^)alkylamino, N.N-dilower (Ci-4)alkylamino. phenylamino, naphthylamino, benzyiamino. 
naphthylmethylamino. morpholino. piperidino. piperazino, N-phenylpiperazino. N-(m-methoxy)phenylpiperazino. 
(Ci_4)aIkanoyloxy. benzoyloxy, phenyl which may be substituted with halogen, nitro. (Ci^)alkDxy, (Ci^)alkyl at an 
optional position on the phenyl ring, or a group having the formula: -CX)D' wherein D* is hydroxy, (Ci-4)all<oxy. amino, 
N-lower (Ci^)alkylamino. N.N-dilower (Ci^)alkylamino, phenylamino, naphthylamino, benzyiamino, naphthylmeth- 
ylamino. morpholino. piperidino. piperazino, or N-phenylpiperazino; 
and is cartxncyt or tetrazolyl; 
or a pharmaceutically acceptable salt thereof. 



11. A compound according to daim i or a pharmaceutically acceptabTe^sattlheTeofr^ctris selected fro the group 
consisting of ethyl 2-ethyl-7-[[2'-(lH-tetrazol-5-yl)biphenyl-4-yl]methyl]-4-oxo-4.7-dihydrothieno[2,3-b]pyridine-5- 
carboxylate, 2-ethyl-7-[[2-(1H-tetrazol-5-yl)biphenyl-4-yOmethyl]-4-oxo-4,7Kiihydrothieno[2,3*^ 
ylic acid, methoxyethyl 2-ethyl-7-[[2'-(1H-tetrazd-5-yl)biphenyl-4-yQmethyl]-4K)xo-4.7-dihydrothieno[2,3-b]pyridine- 
35 5-carboxylate, 2-ethyl-5-(N-benzylcarbamoyl)-7-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yOmethyl]-4-oxo-4.7-dihy^ 

ienoI2,3-blpyridin-4(7H)-one. 2-ethyl-5-(N-phenylcarbamoyl)-7-[I2*-(1H-tetrazoI-5-yl)biphenyl-4-yOmethyl]-4-oxo- 
4.7-dihydrothieno[2,3-b]pyrldin-4(7H)-one, and 2-ethyl-5-(N-2-pyridylmethylcarbamoyl)-7-II2'-(1H-telrazol-5- 
yl)biphenyl-4-yl]methyO-4-axo-4.7-dihydrothieno[2,3-b]pyridin-4(7H)-on 

40 12. A oompound according to claim 10. wherein Ri is ethyl, Rs is 1H-tetrazol-5-yl and R7 is butyl, benzyl, ethyl, p- 
fluorophenyl, 2,5-dichlorophenyl. cyclohexyl, ethoxycaibonylmethyl, or2-[4-(o-methaxyphenyl)-piperazino]ethyl. 

13. A pharmaceutical composition for antagonizing angiotensin II which comprises a therapeutically effective amount 
of a compound according to claim 1 or a pharmaceutically acceptable salt thereof in admixture with a pharmaceutical 

45 acceptable canier. exdpient or diluent. 

14. A use of a compound according to daim 1 or a pharmaceutically acceptable salt thereof for the manufacture of a 
medicament for antagonizing angiotensin II. 




so 



ss 
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15. A method for producing a compound of the formula (Q: 




1 3 

B-'^S (I) 
(CH.).- 



75 

wherein W, . R2, R3, R4^ rs, r6, r?^ a and n Claim 1 have the meaning as defined In Claim 1 or a pharmaceutlcally 
acceptable salt thereof, which comprises reacting a compound of the formula (II): 



0 

H 

11 

30 wherein W , FP. and W have the atx)ve-defined meanings, with a compound of the formula (III): 



35 



XCCH,). 
Ill ^ 



40 

wherein R'^, R^, A and n have the above-defined meanings, and X is halogen, 

and. (I) if desired, converting a compound of the formula (I) wherein Rs is cyano or protected tetrazolyl, and W , R2, 
R"^, R5, A. W and n have the above-defined meanings, into a compound of the formula (I) wherein Rs is tetrazolyl 
and R1, R2. R4, rs, a, W and n have the at)ove-defined meanings, (ii) if desired, converting a compound of the 
45 formula (I) wherein -R3 is lower (Ci^) alkoxycarbonyl or halogenocartx)nyl, and R1 , R2, R4, Rs, r6, a and n have 
the above-defined meanings, into a compound of the formula (I) wherein R3 is cartx)xyl, or optionally substituted 
carbamoyl and R^ R^. R4, Rs^ r6, a and n have the above-defined meanings, or (iii) if desired, converting a com- 
pound of the formula (1) wherein -R3 is carboxyl, and R1 , R2, R^, Rs, R6, a and n have the above-defined meanings, 
into a compound of the formula (I) wherein R3 is halogenocarbonyl and Ri . R2. R4, Rs, r6, a and n have tiie above- 
so defined meanings, and, if desired, converting a compound of the formula (1) into a pharmaceutically acceptable salt 
thereof. 



55 
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Claims tor the following Contracting States : ES, GR 

1 . A method for producing a compound of the formula (I): 



10 



IS 



20 



25 



0 

R'-^S-^Jj-^ (I) 
(CII,).-^A-^ 



wherein W is 



V 1'"' 



Ri and R2 which may be the same or different, are each independently 



-(2)rhalogenr 

(3) cyano, 

(4) nitro, (5) a group having the formula: R^CONH- wherein RS is . 

hydrogen or (Gi^)atkyl group which may be substituted with hydroxy!. (Ci_4)alkoxy, (Ci^)alkyl, halogen, nitro. 
35 amino, methylamino, dimethylamino. phenylamino. benzylamino. morpholino, piperidino, piperazino, N-phenyl- 

piperazino. (Ci^)alkanoyloxy. benzoyloxy, phenyl which may be sut>stituted with halogen, nitro. (Ci^)alkoxy. 
(Ci^)alky) at an optional position on the phenyl ring, or naphthyl. or 

(6) a hydrocarbon residue selected from the group consisting of (i) (Ci_8)alkyl, (ii) (C2-8)alkenyl. (iii) (C2-8)alky- 
nyl. Ov) (C3^)cycloalkyl. (v) an aromatic hydrocarbon selected from the group consisting of phenyl and naphthyl. 

40 wherein said hydrocarbon residue may be substituted with hydroxyl. (Ci-4)alkDxy. (Ci^)alkyl. halogen, nitro. 

amino. N-tower (Ci«4)alkylamino. N.N-dilower (Ci^)alkylamino. phenylamino. naphthylamino. benzylamino, 
naphthylmethytamino. morpholino, piperidino. piperazino, N-phenylpiperazino. N-(m-methQxy)phenylpiper- 
azino. (Ci_4)alkanoyloxy, benzpyloxy, phenyl which may be substituted with halogen, nitro. (Ci^)alkoxy. 
(Ci^)alkyl at an optional position on the phenyl ring, or a group having the formula: -COD' wherein D* is hydroxy. 

45 (Ci^)alkQxy. amino. N-lower (Ci^)alkylamino, N.N-dilower (Ci^)alkylamino. phenylamino, naphthylamino. 

benzylamino. naphthylmethylamino, morpholino. piperidino, piperazino. or N-phenylpiperazino; 



R3i8 



so (1) hydrogen. 

(2) (Ci^)alkyl or (C2-8)alkenyl. which may be straight or branched and may be optionally substituted with 
hydroxyl, amino, N-lower (Ci-4)alkyl amino. N.N-dilower (Ci^)alkyl amina halogen, lower (Ci^)altoxy. or - 
COD" wherein D" Is tower (Ci-4)alkDxy. hydroxy, halogen, amino. N-lower (Ci^)all^ amino, N.N-dilower 
(Ci^)alky1 amino, phenylamino, naphthylamino, benzylamino, naphthylmethylamino, morpholino, piperidino. 

ss piperazino. or N-phenylpiperazino. or 

(3) -COD wherein D is hydrogen. Ci^-alkoxy. hydroxy, halogen, amino. N-lower (Ci^)alkyl amino. N.N-dilower 
(Ci^)alkyl amino, phenylamino. benzylamino. naphthylmethylamino. pyridylamino, pyridylmethylamino. mor- 
pholino. piperidino. piperazino. piperidylmethyi. N-(p-fluorophenyOpiperazino. or N-phenylpiperazino, wherein 
said alkyl. aryl and heteroaryl groups may be optionally substituted with methyl, ethyl, propyl, isopropyl. butyl, 
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isobutyt. sec-butyl, hydroxyl, amino. N-lower (Ci^)alkyl amino. N.N-dilower (Ci^)alkylamino, morpholino. pip- 
eridino. piperazino. N-phenylpiperazino. halogen, nitro or lower (Ci^) alkoxy; 

R4 is hydrogen, halogen or nitro; 
5 R5 is cartx)xyl, lower (Ci^)alkQxycartx)nyl, cyano, tetrazolyl, trifluoromethanesulfonic amide, phosphoric acid or 
sulfonic acid; 

Rys.hydrogeaor(Ci_8)alkylor (C2-8)alkenyl..which.may.be.straight.or branched and may be optionally substituted 
with hydroxyl, amino, N-lower (Ci_4)alkyl amino, N,N-dilower (Ci^)alkyl amino, halogen, lower (Ci-4)alkoxy, or - 
COD" wherein D" is lower (Ci^)alkoxy, hydroxy, halogen. N-lower (Ci^)alkyl amino. N.N-dilower (Ci-4)alkyl amino, 
70 phenylamino. naphthylamino, benzylamino, naphthylmethylamino. morpholino. piperidino, piperazino. or N-phenyl- 
ptperazino; 

R7 is a hydrocarbon residue which may be substituted like R1 and R^; A is a direct bond or a spacer having atomic 
length of two or less between the phenylene group and the phenyl group selected from the group consisting of 
(Ci-4)alkylene, -C(=0)-, -0-. -S-. -NH-, -C(oO)-NH-, -O-CHr, •S-CH2-. or -CH=CH-; and n is an integer of 1 or 2; 
IS or a pharmaceuticaliy acceptable salt thereof, which comprises 
reacting a compound of the formula (II): 



25 




II 



wherein Ri, R2, and W have the above-defined meanings, with a compound of the formula (III): 

30 



35 



XCCHa). 

Ill ^ 



40 wherein R^, Rs. A and n have the above-defined meanings, and X is halogen, 

and. (i) if desired, converting a compound of the formula (I) wherein Rs is cyano or protected tetrazolyl. and Ri , R2, 
R"^. Rs. A. W and n have the above-defined meanings, into a compound of the formula (I) wherein R5 Is tetrazolyl 
and Ri, R2, R4, rs, a. W and n have the above-defined meanings, (ii) if desired, converting a compound of the 
formula (I) wherein -R3 is lower (Ci^) alkoxycarbonyl or halogenocarbonyl, and R1. R2. R4, Rs, R6, a and n have 

45 the above-defined meanings, into a compound of the formula (I) wherein R3 is carboxyl, or optionally substituted 
carbamoyl and R^ R2, R4, R5^ R6, a and n have the above-defined meanings, or (ill) if desired, converting a com- 
pound of the formula (I) wherein -R3 is carboxyl. and R^ , R^, R4, R5, r6, a and n have the above-defined meanings, 
into a compound of the formula (I) wherein R3 is halogenocart)onyl and W , R2, R4, Rs, R6, a and n have the above- 
defined meanings, and. if desired, converting a compound of the formula (I) into a pharmaceuticaliy acceptable salt 

so thereof. 
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2. A method according to daim 1 for producing a compound of the formula (la): 



10 



(la) 



75 

wherein R1 and R2 are as defined in claim 1 ; 

R3 is hydrogen, formyl. opt'onaily substituted alky! or alkenyl as defined in claim 1, or -COD wherein D is alkoxy. 
hydroxy, halogen, or optionally substituted amino as defined in claim 1 ; 
20 is hydrogen, halogen or nitro; 

R^ is as defined in claim 1 ; 
R6, A and n are as defined in claim 1 
and a pharmaceut'caily acceptable salt thereof. 

25 3. A method according to claim 1 for producing a compound of the formula (lb): 




35 



1 

ecu.). 



40 



45 



SO 



ss 



wherein Ri and R2 are as defined in claim 1 ; 

R4 is hydrogen, halogen or nitro; 

Rs is as defined in claim 1 ; 

R7, A and n are as defined in claim 1 ; 

and a pharmaceutically acceptable salt thereof. 

A method according to claim 1 , wherein an optionally substituted amino as defined in claim 1 for the substituents 
of said hydrocarbon residue is amino, methylamino, dimethylamino, phenylamina benzylamino, morpholino, pipe- 
ridino. piperazino. N-phenylpiperazino. or N-(m-methoxy)phenylpiperazino. 

A method according to claim 1 , wherein said D' is amino, methylamino, dimethylamino. phenylamino, benzylanrtino. 
morpholino, piperidino, piperazino, or N-phenylpiperazino. 

A method according to claim 1. wherein said D is amino, (Ci>4) alkyi amino, N,N-di (Ci^)alkyl amino, phe- 
nylaminor benzylamino. naphthylmethylamino, pyridylamino, pyridylmethylamino. morpholino. piperidino, piper- 
azino, piperidylmethyi, N-phenylpiperazino, or N-(p-fluorophenyl)piperazino wherein said alkyi, aryl and heteroaryi 
groups may be optionally substituted with methyl, ethyl, propyl, isopropyl, butyl, Isobutyl. sec-butyl, hydroxy!, amino, 
N-lower (Ci_4)alkyl amino. N,N-dilower (Ci^)alkylamino. morpholino. piperidino. piperazina N-phenylpiperazino. 
halogen, nitro or lower (Ci^)alkoxy. 
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7. A method according to claim 1 . wherein said is tetrazolyt. 

8. A method according to daim 1 . wherein said is in the ortho position. 

5 9. A method according to claim I fbr producing a compound of the formula (la): 




20 wherein R1 is (Ci^)alkyl: R3 is 



2S 



30 



(1) hydrogen, 

(2) (Ci_a)alkyl which may be straight or branched and may be optionally substituted with hydroxyl, amino, N- 
lower (Ci^)alkylamino. N,N<lilower (Ci_4)alkylamino, halogen. (Ci^)alkoxy or -COD" wherein D" is 
(Ci^)alkoxy, hydroxy, halogen, amino, N-lower (Ci^)alkyl amino. N.N-dilower (Ci-4)alkylamino, phenylamino, 
naphthylamino, benzylamino, naphthylmethylamino, morpholino, piperidino, piperazino. or N-phenylpiperazino, 
or 

(3) -COD wherein D is hydrogen, (Ci_4)alkoxy, hydroxy, amino. N-lower (Ci_4)alkyl amino, N,N-dilower 
(Ci_4)alkylamino, phenylamino. benzylamino. naphthylmethylanrilno. pyridylamino, pyridylmethylamino, mor- 
pholino, piperidino, piperazino. piperldylmethyl, N-(p-fluorophenyl)piperazino, or N-phenyipiperazino; and R^ is 



35 



10. A method according to daim 1 for producing a compound of the formula (lb*): 



40 



cL -OHO) 



(lb*) 



45 



wherein Ri is (Ci-a)alkyl; R7 is (Ci^)alkyt which may be optionally substituted with phenyl which may be substituted 
with halogen, nitro, (Ci^)alkoxy, (Ci^)all^ at an optional position on the phenyl ring, amino. N-lower 
(Ci-4)alkylamino. N.N-dilower (Ci^)alkylamino. phenylamino, naphthylamino, benzylamino. naphthylmethylamino, 

so morpholino, piperidino, piperazino, N-phenylpiperazino, N-(m-methQxy)phenylpiperazino, or -COD' wherein D' is 
(Ci^)alkoxy, hydroxy, amino. N-lower (Ci^)alkylamino. N.N-dilower (Ci^jalMamino. phenylamina naphthyl- 
amino. benzylamino, naphthylmethylamino, morpholino. piperidino, piperazino or N-phenylpiperazino, 
(C3^)cydoal»^, or phenyl or naphthyl which may be substituted with hydroxyl, (Ci^)alkoxy, (Ci^)alkyl. halogen, 
nitro. amino. N-lower (Ci^)alkylamino, N.N-dilower {Ci_4)alkylamino, phenylamino, naphthylamino. benzylamino, 

65 naphthylmethylamino, morpholino. piperidino, piperazino, N-phenylpiperazino, N-(m-methoxy)phenylpiperazino, 
(Ci^)alkanoyloxy. benzoyloxy, phenyl which may be substituted with halogen, nitro, (Ci^)alkoxy. (Ci^)alkyl at an 
optional position on the phenyl ring, or a group having the formula: -COD' wherein D' is hydroxy, {Ci-4)alkoxy, amino, 
N-lower (Ci_4)alkylamino. N.N-dilower (Ci^)alkylamino. phenylamino. naphthylamino. benzylamino, naphthylmeth- 
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ylamino. morpholino. piperidino. piperazino. or N-phenylpiperazino; and is cartx)xyl or tetrazolyl; or a pharma- 
ceutically acceptable salt thereof. 

11. A method according to ciaim 1 for producing a compound which is selected from the group consisting of ethyl 2- 
5 ethyl-7-[[241H-tetra2Ol-5-y0biphenyl-4-yl]methy0-4-oxo-4J<lihydrothieno[2.3-blpyridine 2-ethyl-7- 

[[2'-(1 H-tetrazol-5-yi)biphenyl-4-yl]methyQ-4-Qxo-47<lihydrothieno[2,3-b]pyridine-5-cart)oxyl add, methoxyethyl 
2-ethyl-7-t[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]-4-oxo-47-dihydrothieno[2.3-b]pyritf 2-ethyl- 
5-(N4)enzylcarbamoyi)-7-[I2'-(1H-tetrazol-57l)biphenyl-4-ylJmethyO-4-^^ 

one, 2-ethyl-5-(N-phenylcarbamoyl)-7-[[241H-tetrazol-5-yl)biphenyl-4-yl]methyO-4K«o-47Kji^ 
10 b]pyridin-4(7H)-one. and 2-ethyl-5-(N-2-pyridyImethylcarbamoyl)-7-[[2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]-4- 
oxo-4,7-dihydrothieno[2,3-b]pyridin-4(7H)-one or a pharmaceutically acceptable salt thereof. 

12. A method according to daim 10, wherein R" is ethyl, RS is 1 H-tetrazd-5-yl and R7 is butyl, benzyl, ethyl, p-fluoroph- 
enyl. 2.5-dichlorophenyl, cyclohexyl, ethoxycarbonylmethyl, or 2-I4-(o-methoxyphenyI)-piperazino]ethyl. 

75 

13. A method for producing a pharmaceutical composition for antagonizing angiotensin II which comprises admixing a 
therapeutically effective amount of a compound according to daim 1 or a pharnfiaceutically acceptable salt thereof 
with a pharmaceutical acceptable carrier, excipient or diluent 

20 14. A use of a compound according to daim 1 or a pharmaceutically acceptable salt thereof for the manufacture of a 
medicament for antagonizing angiotensin 11. 

PatentansprQche 

25 PatentansprQche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 
1 . Veibindung der Formel 



35 



40 



m 



\tXJ (I) 



worin W 



45 



V-R' Oder ^N-R' 



so 



ist, 

R1 und R2, die gleich Oder verschieden sein kOnnen, jeweils unabhdngig 

55 (1) Wasserstoff, 

(2) Halogen, 

(3) Cyanoreste, 

(4) Nitroreste. 
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(5) Gruppen mitder Fbrmel R8C0NH-, worin R8 Wasserstoff Oder eine (Ci-C8)-Alkylgruppe ist. die mit Hydroxy)- 
, (Ci-C4)-Alkoxy-, (CrC4)-Alkyl-, Halogen-, Nitro-, Amino-, Methylamino-, Dimethylamino-, Phenylamino-, Ben- 
zylamino-, Morpholino-, PIperidino-, Piperazino-. N-Phenylpiperazino-. (CrC4)-Alkanoyloxy-, Benzoyloxy-, 
Phenylresten, die mil Halogen-. Nitro-, (CrC4)-Alkoxy-, (CrC4)-Alkylresten an freigewflhlter Position am Phe- 

5 nylring substituiert sein kOnnen, Oder Naphthylresten substituiert sein kann. Oder 

(6) Kohlenwasserstoffreste sind. ausgewdhtt aus der Gruppe bestehend aus (i) (CrCa)-Alkyirestenp (ii) (C2- 
Ca)-Alkenylresten, (iii) (C2-C8)-Alkinylresten. (Iv) (C3-C8)-Cycloalkylresten. (v) einem aromatischen Kohlenwas- 
serstoffrest ausgewahit aus der Gruppe bestehend aus Phenyl- und Naphthylresten, wobei der Kohlenwasser- 
stoffrest mit Hydroxyl-, (CrC4)-Alkoxy-. (CrC4)-Alkyl-. Halogen-. Nitro-. Amino-. N-Niedrig(Ci-C4)alkylamino- 

10 , N,N-Di-niedrig(Ci-C4)alkylamino-. Phenylamino-. Naphthylamino-. Benzylamino-. Naphthylmethylamino-, 

Morpholino-. PIperidino-. Piperazino-. N-Phenylpiperazino-. N-(m-Methoxy)phenylpiperazino-, (Ci-C4)-Aika- 
noyloxy-, Benzoyloxy-, Phenylresten, die mit Halogen-, Nitro-, (Ci-C4)-AlkDxy-, (CrC4)-Alkylresten an freige- 
wdhlter Position am Phenylring substitiiiert sein kOnnen, Oder einer Gruppe der Formel -COD* substituiert sein 
kann, worin D* ein Hydroxy-, (Ci-C4)-Alkoxy-, Amino-. N-Niedrig(CrC4)alkylamino-. N,N-Di-niedrig(Ci-C4)alky- 

75 lamino-. Phenylamino-, Naphthylamino-, Benzylamino-. Naphthylmethylamino-. Morpholino-. PIperidino-, Pipe- 

razino- Oder N-Phenylpiperazinorest ist; 

R3 (1) Wasserstoff. 

(2) eIn (Ci-C8)-A!kyl- oder (C2-C8)-Alkenylrest, der geradkettig Oder verzweigt sein kann und gege- 
20 benenfalls mit Hydroxyl-, Amino-, N-Niedrig(CrC4)alkylamino-. N,N-Di-niedrig(Ci-C4)alkylamino-, 

Halogen-. Niedrig(Ci-C4)alkoxyresten oder -COD" substituiert sein kann. worin D" ein Niedrig(Cr 
C4)-alkoxy-, Hydroxy-. Halogen-. Amino-, N-Niedrig(Ci-C4)alkylamino-, N,N-Di-niedrig(Ci-C4)aIky- 
lamino-. Phenylamino-. Naphthylamino-, Benzylamino-, Naphthylmethylamino-, Morpholino-. PIpe- 
ridino-, Piperazino- oder N-Phenylpiperazinorest ist Oder 
25 (3) -COD ist, worin D Wasserstoff. ein (Ci-C4)-Alkoxy-^ Hydroxy-. Halogen-. Amino-. N-Niedrig(Ci- 

C4)alkylamino-. N,N-Di-niedrig(Ci-C4)alkylamino-. Phenylamino-, Benzylamino-. Naphthylmethyl- 
amino-, Pyridylamino-. Pyridylmethylamino-. Morpholino-, Piperidino-, Piperazino-, Piperidylmethyl- 
. N-(p-Fluorphenyl)piperazino- Oder N-Phenylpiperazinorest ist. worin die AlkyI-, Aryl- und Hete- 
roarylgruppen gegebenenfelts mit Methyl-. Ethyl-. Propyl-. Isopropyl-. Butyl-, Isobutyf-. 6ek.-Butyl-. 
30 Hydroxyl-, Amino-, N-Niedrig(CrC4)alkylamino-, N,N-Di-niedrig(Ci-C4)-alkylamino-, Morpholino-. 

adi nnv1^ipyf ^2 ino^N*Phftnylf)'i^^^^^ Ni!fQ-^deMfed«fii(g^^a i Koxvres^ ^ 



R4 Wasserstoff. Halogen oder ein Nitrorest ist; 
35 R5 ein Carboxyl-. Niedrig(CrC4)alkoxycarbonyl-, Cyano-. Tetrazolyl-. Trifluormethansutfonsflureamid-, 
Phosphorsaure- Oder Sulfonsdurerest ist; 
R6 Wasserstoff oder ein (Ci-C8)-Alkyl- oder (CrCaj-Alkenylrest Ist. der geradkettig oder verzweigt sein kann 
und gegebenenfalls mit Hydroxyl-, Amino-. N-Niedrig(Ci-C4)alkylamino-. N,N-Di-niedrig(Ci-C4)alky- 
lamino-. Halogen-, Niedrig(CrC4)alkoxyresten oder -COD" substituiert sein kann. worin D" ein Nied- 
^ rig(Ci-C4)alkoxy-, Hydroxy-, Halogen-. N-Nledrig{Ci-C4)alkylamino-. N,N-Di-niedrig(Ci-C4)alkylamino-, 

Phenylamino-, Naphthylamino-. Benzylamino-. Naphthylmethylamino-, Morpholino-. Piperidino-, Pipera- 
zino- Oder N-Phenylpiperazinorest ist; 
R7 ein Kbhlenwasserstoffrest ist, der wie Ri und R^ substituiert sein kann; A eine direkte Bindung oder ein 
Abstandshalter mit einer Atomldnge von 2 oder weniger zwischen der Phenylengruppe und der Phenyl- 
45 gruppe ist ausgewdhlt aus der Gruppe bestehend aus eInem (Ci-C4)-Alkylenrest. -C(bO)-, -0-, -S-. -NH- 

, -C(=0)-NH-, -O-CHr. -S-CHr Oder -CHaCH- und n eine ganze Zahl von 1 Oder 2 ist und 

ein pharmazeutisch annehmbares salz davon. 

50 
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2. Verbindung nach Anspruch 1 , die eine Verbindung der F=brmel (la) ist: 



10 



IS 



(Cll.). 



0 

(la) 



worin R"" und R2 wie in Anspruch 1 definiert sind; 

R3 Wasserstoff, ein Formyirest. ein gegebenenfalls substituierter AlkyI- Oder Alkenylrest. wie in Anspruch 1 definiert. 
ist Oder -COD ist, worin D ein Alkoxy-, Hydroxy-, Halogen- oder gegebenenfalls substituierter Aminorest wie in 
20 Anspruch 1 definiert, ist; 

R4 Wasserstoff, Halogen oder ein Nitrorest ist; 
Rs wie in Anspruch 1 definiert ist; 

R6, A und n wie in Anspruch 1 definiert sind und ein pharmazeutisch annehmbares Salz davon. 
25 3. Verbindung nach Anspruch 1 . die eine Verbindung der Fbrmel (lb) ist: 




35 



1 

(ClI,). 



40 worin R^ und R2 wie in Anspruch 1 definiert sind; 
R4 Wasserstoff, Halogen oder ein Nitrorest ist; 
R5 wie in Anspruch 1 definiert ist: 
R7. A und n wie in Anspruch 1 definiert sind und 
ein pharmazeutisch annehmbares Salz davon. 

45 

4. Verbindung nach Anspruch 1 . worin ern wie fOr die Substituenten des Kohlenwasserstoffrestes In Anspruch 1 defi- 
nierter gegebenenfalls substuierter Aminorest ein Amino-, Methylamino-, Dimethylamino-. Phenylamino-, Benzyl- 
amino% Morpholino-. Piperidino-, Piperazino-, N-Phenylplperazino- oder N-(m-Methoxy)-phenylpiperazinorest ist 

50 5. Verbindung nach Anspruch 1. worin D' ein Amino-, Methylamino-, Dimethylamino-, Phenylamino-, Benzylamino-, 
Morpholino-. Piperidino-, Piperazino- oder N-Phenylpiperazinorest ist. 

6. Verbindung nach Anspruch 1 , worin D ein Amino-, N-(Ci-C4)Alkylamino-, N,N-Di(CrC4)alkylamino-, Phenylamino- 
, Benzylamino-. Naphthylmethylamino-, Pyridylamino-, Pyridylmethylamino-, Morpholino-, Piperidino-. Piperazino- 
55 , PiperWylmethyl-. N-Phenylpiperazino- oder N-(p-Fluorphenyl)piperazinorest ist, worin die AlkyI-. Aryl- und Hete- 
roarylgruppen gegebenenfalls mit Methyl-. Ethyl-, Propyl-, Isopropyl-. Butyl-, Isobutyl-. 8ek.-Butyl-, Hydroxyl-, Amino- 
, N-Niedrig(Ci-C4)alkylamino-, N,N-Di-nledrlg(Ci-C4)alkylamino-, Morpholino-, Piperidino-, Piperazino-, N-Phe- 
nylpiperazino-. Halogen-. Nitro- oder Niedrig(CrC4)alkoxyresten substituiert sein kOnnen. 
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7. Verbindung nach Anspruch 1 . worin Rs ein Tetrazolylrest ist. 

8. Verbindung nach Anspruch 1 , worin in ortho-Position ist 

9. Vertindung nach Anspruch 1 . die eine Veibrndung der Forme! (la*) ist: 



cu. ■€>-<o> 




da') 



worin R1 ein (Ci-C8)-Alkylrest ist; 

R3 

(1) Wasserstoff. 

(2) ein (CrC8)-Afkylrest ist, der geradkettig Oder verzweigt sein kann und gegebenenlails mit Hydroxyl-, Amino- 
. N-Niedrig(CrC4)alkylamino-, N.N-DI-niedrlg-(Ci-C4)alkylamino-. Halogen-, (Ci-C4)-Alkoxyresten Oder -COD" 
substituiert sein kann, worin D" ein (Ci-C4)-Alkoxy-. Hydroxy-, Halogen-, Amino-, N-Niedrig(Ci-Ci)alkylamino- 
, N,N-Di-nledrig{Ci-C4)alkylamino-, Phenylamino-. Naphthylamino-. Benzylamino-, Naphthylmethylamino-, 
Morpholino-, Piperidlno-. Piperazino- Oder N-Phenylpiperazinorest ist Oder 

(3) -COD ist, worin D Wasserstoff, ein (Ci-C4)-Alkoxy-. Hydroxy-, Amino-, N-Niedrig(Ci-C4)alkylamino-, N,N- 



mylamino^orpholino-. Pipendino-. Piperazino-. Hiperidyimetnyi-. N-(p-piuorphenyl)piperazino- odeTN-Phe- 
nytpiperazinorest ist und R^ ein Carboxyl- oder Tetrazolylrest Ist Oder 

ein pharmazeutisch annehmbares Salz davon. 

10. Verbindung nach Anspruch 1 , die eine Verbindung der Formel (lb*) ist: 



(lb') 




o> 



worin Ri ein (Ci-C8)-Alkylrest ist; R7 ein (Ci-C8)-Alkylrest ist. der gegebenenlails mit Phenylresten, die mit Halogen- 
, Nitro-. {Ci-C4)-AlkDxy-, (CrC4)-Alkylresten an freigewflhlter Position am Phenylring, Amino-, N-Niedrig(Ci- 
04)aiKyiamino-, N,iN-uinieang(Ci-C4)aikyiamino-, Phenylamino-. Naphtnyiamino-, Benzylamino-, Napmnyimeihyi- 
. amino-, Morpholino-, Piperidino-, Piperazino-. N-Phenylpiperazino-. N-(m-Methoxy)phenylpiperazinoresten oder - 
COD* substituiert sein kann, worin D' ein (CrC4)-Alkaxy-. Hydroxy-. Amino-. N-Niedrig(Ci-C4)alkylamlno-, N.N- 
Diniedrig(Ci-C4)alkylamino-, Phenylamino-, Naphthylamino-, Benzylamino-, Naphthylmethylamino-. Morpholino-, 
Piperidino-, Piperazino- oder N-Phenylpiperazino-, (Cs-Csj-CycloalkyI- oder Phenyl- Oder Naphthylrest isL der mit 
Hydroxyl-. (Ci-C4)-Alkaxy-. (Ci-C4)-Alkyl-. Halogen-, Nitro-, Amino-, N-Niedrig(Ci-C4)alkylamino-. N.N-Di-nied- 
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rig(Ci-C4)-all<ylamino-, Phenylamino-. Naphthytamino-. Benzylamino-, Naphthylmethylamino-, Morpholino-. Pipe- 
ridino-, Piperazino-, N-Phenylpiperazino-, N-(m-Methoxy)-phenyIpiperazino-, (CrC4)-A!kanoyloxy-, Benzoyloxy-, 
Phenylresten, die mit Halogen-. Nitro-. (Ci-C4)-Aikoxy-, (Ci-C4)-Alkylresten an freigewdhlter Position des Phenyl- 
rings substituiert sein kfinnen, Oder einer Gruppe der Fbrmel -COD' substituiert sein kann, worin D* ein Hydroxy-. 
5 (CrC4)-AlkDxy-. Amino-. N-Niedrig(CrC4)aIkylamino-. N.N-Di-niedrlg(Ci-C4)alkylamino-, Phenylamino-, Naphthyl- 
amino-, Benzylamino-, Naphthylmethylamino-, Morpholino-, Piperidino-, Piperazino- oder N-Phenylpiperazlnorest 
ist; und R5 ein Cart)Oxyl- oder Tetrazolylrest ist Oder ein pharmazeutisch annehmbares Salz davon. 

11. Verbindung nach Anspruch 1 Oder pharmazeutisch annehmbares Salz davon, die ausgewdhlt ist aus der Gruppe 
10 bestehend aus Ethyl-2-ethyl-7-[I2'-(1 H-tetrazol-5-yl)biphenyl-4-yl]methyl]-4-oxo-4.7-Dihydrothieno[2,3-b]pyridin-5- 

carboxylal, 2-Ethyl-7-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yOmethyl]-4H}xo-4,7-Dihydrothieno[2,3-b]pyridin-^ 
sdure, Methoxyethyl-2-ethyl-7-[I2'-(1H-tetrazol-5-yl)biphenyl-4-yflmethyO-4<>xo-4,7-DihydrothienoP 
cartjoxylat, 2-Ethyl-5-(N-benzylcarbamoyl)-7-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl]-4-Qxo-4.7-Dihydrot- 
hieno[2,3-b]pyridin-4{7H)-on, 2-EthyI-6-(N-phenylcarbamoyl)-7-II2'-(lH-tetrazol-5-yl)biphenyl-4-yllmethyl]-4-oxo- 
75 4,7-Dihydrothieno[2.3-b]pyridin-4(7H)-on und 2-Ethyl-5-(N-2-pyridylmethylcarbamoyl)-7-[[2*-(1 H-tetrazol-5- 
yl)biphenyl-4-yl]methyq-4-oxo-4,7-Dihydrothieno[2,3-b]pyridin-4(7H)-on. 

12. Verbindung nach Anspruch 10, worin Ri ein Ethylrest ist ein IH-Tetrazol-S-yl-rest ist und R7 ein Butyl-, Benzyl- 
. Ethyl-, p-Ruorphenyl-,2,5-Dichlorphenyl-, Cydohexyl-, Ethoxycarbonylmethyl-oder2-I4-(o-Methoxyphenyl)-pipe- 

20 razino]ethylrest ist. 

13. Pharmazeutische Zusammensetzung zur Antagonisierung von Angtotensin-ll umfassend eine therapeutisch wirk- 
same Menge einer Verbindung nach Anspruch 1 oder ein pharmazeutisch annehmlsares Salz davon in Mischung 
mit einem pharmazeutisch annehmbaren Trdger. Hilfsstoff oder VerdQnnungsmittel. 

25 

14. Venvendung einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes davon zur Her- 
stellung eines Arzneimittels, um Angiotensin-ll zu antagonisieren. 



15. Verfahren zur Herstellung einer Verbindung der Fonnel (I): 




worin W, Ri , R2. R3 R4, Rs, R6, r7, a und n die in Anspruch 1 def inlerten Bedeutungen haben oder eines pharma* 
45 zeutisch annehmbaren Salzes davon, unrtessend, daB man eine Verbindung der Fbrmel (II): 



0 



50 




11 

worin Ri, R^ und W die oben angegebenen Bedeutungen haben mit einer Verbindung der Formel (HQ: 
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III . r 



10 worin R4, Rs. A und n die oben angegebenen Bedeutungen haben und X Halogen ist, umsetzt und (i) falls erwQnecht, 
eine Verbindung der Formel (I) worin Rs ein Cyanorest Oder ein geschOtzter Tetrazolylrest ist und R1, R2, R^, Rs, 
A, W und n die oben angegebenen Bedeutungen haben, in eine Verbindung der Formel (I) umwandelt. worin R^ 
ein Tetrazolylrest Ist und R^ , R^, R^, R^, A, W und n die oben angegebenen Bedeutungen haben, (ii) falls erwunscht, 
eine Verbindung der Formel (I), worin -R3 ein Niedrig(Ci-C4)alkylcartx)nyl- oder Halogencatfoonylrest ist und R^ 

75 R^. R"^. R^ H^. A und n die oben angegebenen Bedeutungen haben. in eine Verbindung der Formel (I) umwandelt, 
worin R3 ein Carboxylrest oder ein gegebenenfalls substrtuierter Cart)amoylrest ist und R^ R^, R^. R^, R^, A und n 
die oben angegebenen Bedeutungen haben oder (lii) falls enfvunscht. eine Verbindung der Formel (I), worin -RS ein 
Carboxylrest Ist und R1. R^, R4, Rs, R6. a und n die oben angegebenen Bedeutungen haben. in eine Verbindung 
der Formel (I) umwandelt, worin R3 ein Halogencarbonylrest ist und R1. R2, R^, rs, r6. a und n die oben angege- 

20 benen Bedeutungen haben und, falls erwQnscht, eine Verbindung der Formel (Q in ein pharmazeutisch annehmt)a- 
res Salz davon umwandelt. 

PatentansprQche f Or folgende Vertragsstaaten : ES, GR 
25 1 . Verfahren zur Herstellung einer Verbindung der Formel (Q: 




1 Oder I 



SO 

ist, 

R^ und R2, die gleich oder verschieden sein kOnnen, jeweils unabhdngig 

(1) Wasserstoff, 
55 (2) Halogen, 

(3) Cyanoreste, 

(4) Nitroreste, 

(5) Gruppen der Formel R8C0NH-, worin Rs Wasserstoff Oder eine (CrC8)-Alkylgruppe ist, die mit Hydroxy!-, 
(Ci-C4)-AIKDxy-. (CrC4)-Alkyl-, Halogen-, Nitro-. Amino-. Methylamino-, Dimethylamino-, Phenylamino-, Ben- 
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10 



IS 



20 



25 



zyiamino-. Moipholino-. PIperldIno-. PIperazino-. N-Phenylpiperazino-. (Ci-C4)-Alkanoy!oxy-, Benzoyloxy-. 
Phenylresten. die mit Halogen-, Nitro-, (CrC4)-AlkQxy-. (Ci-C4)-Alkylresten an freigewfthlter Position an dem 
Phenylring substituiert sein kOnnen. Oder Naphthylresten substituiert sein kann Oder 
(6) Kohlenwasserstoffreste sind. ausgewdhtt aus der Gruppe bestehend aus (i) (Ci-C8)-Alkylresten, (ii) (Cr 
C8)-Alkenylresten, (iii) (C2-C8)Alkinylresten. (iv) (C3-C8)-Cydoalkylresten. (v) einem aronnatischen Kohlenwas- 
serstoff ausgewdhlt aus der Gruppe bestehend aus Phenyl- und Naphthylresten, wobei der Kbhlenwasserstoff- 
rest mit Hydroxyl-, (CrC4)-AIkoxy-. (CrC4)-Alky)-, Halogen-. Nitro-. Amino-, N-Niedrig{CrC4)alkylamino-, N,N- 
Di-niedrig(Ci-C4)-alkylamino-. Phenylamino-, Naphthylamino-, Benzylamino-, Naphthylmethylamino-, Morpho- 
lino-, PIperidino-, Piperazlno-. N-Phenylptperazino-, N-(m-Methoxy)phenytpiperazino-, (Ci-C4)-Alkanoyloxy-, 
Benzoyloxy-, Phenylresten, die m'rt Halogen-, Nitro-, {Ci-C4)-AIkoxy-. (Ci-C4)-Alkylresten an freigewahlter Posi- 
tion am Phenylring substituiert sein konnen, Oder einer Gruppe der Formel -COD' substituiert sein kann, worin 
D* ein Hydroxy-. (Ci-C4)-Alkbxy-, Amino-, N-Niedrig(Ci-C4)alkylamino-. N,N-Di-niedrig(Ci-C4)aIkylamlno-, 
Phenylamino-. Naphthylamino-, Benzylamino-, Naphthylmethylamino-, Morpholino-. Piperidino-, Piperazino- 
oder N-Phenylpiperazinorest ist; 

R3 (1)V\fasserstoff, 

(2) ein (Ci-C8)-Alkyl- Oder (C2-C8)-Alkenylrest, der geradkettig Oder verzweigt sein kann und gege- 
benenfalls mit Hydroxy!-, Amino-, N-Niedrig(Ci-C4)aikylamino-, N.N-Di-niedrig(Ci-C4)alkylamino-. 
Halogen-, Niedrig(Ci-C4)alkDxyresten Oder -COD" substituiert sein kann, worin D" ein Niedrig(Ci- 
C4)alkoxy-, Hydroxy-, Halogen-, Amino-. N-Niedrig(Ci-C4)alkylamino-. N,N-Di-niedrlg{CrC4)alky- 
lamino-, Phenylamino-, Naphthylamino-, Benzylamino-, Naphthylmethylamino-, Morpholino-, Pipe- 
ridino-, Piperazino- Oder N-Phenylpiperazinorest ist Oder 

(3) -COD 1st. worin D Wasserstoff, ein (Ci-C4)-Alkoxy-. Hydroxy-, Halogen-, Amino-, N-Niedrig(Ci- 
C4)alkylamino-. N.N-Di-niedrig(Ci-C4)alkylamino-, Phenylamino-. Benzylamino-, Naphthylmethyl- 
amino-, Pyridylamino-. Pyridylmethylamino-, Morpholino-, Piperidino-, Piperazino-, Piperidylmethyl- 
, N-(p-Fluorphenyl)piperazino- Oder N-Phenylpiperazinorest ist. worin die Alky!-, Aryl- und Hete- 
roarylgruppen gegebenenfalls mit Methyl-. Ethyl-, Propyl-, Isopropyl-. Butyl-. Isobutyl-. sek.-Butyl-, 
Hydroxyl-. Amino-. N-Niedrig(Ci-C4)aikyiamino-, N,N-Di-niedrig(Ci-C4)-alkylamino-, Morpholino-, 
Piperidino-, Piperazino-, n-Phenylpiperazino-, Halogen-, Nitro- Oder Niedrig-(Ci-C4)alkOD(yresten 



Wasserstoff. Halogen oder ein Nitrorest ist; 
R5 ein Cartx)xyl-, Niedrig(Ci-C4)alkoxycarbonyl-, Cyano-, Tetrazolyl-, Trifluormethansutfonsdureamld-, 
Phosphorsdure- oder Sulfonsdurerest ist; 

35 R6 Wasserstoff Oder ein (Ci-C8)-Alkyl- oder (C2-C8)-Alkenylrest ist, der geradkettig oder verzweigt sein kann 
und gegebenenfells mit Hydroxyl-, Amino-. N-Niedrlg{Ci-C4)alkylamino-, N.N-Di-niedrig(CrC4)alky- 
lamino-. Halogen-. Niedrig(Ci-C4)alkoxyresten oder -COD" substituiert sein kann, worin D" ein Nied- 
rig(Ci-C4)alkoxy-, Hydroxy-, Halogen-, N-Niedrig(Ci-C4)alkylamino-, N,N-Di-niedrig(Ci-C4)alkylamino-, 
Phenylamino-, Naphthylamino-, Benzylamino-, Naphthylmethylamino-. Morpholino-. Piperidino-, Pipera- 

40 zino- Oder N-Phenylpiperazinorest ist; 

R7 ein Kbhienwasserstoffrest ist. der wie R^ und R^ substituiert sein kann; A eine direkte Bindung oder ein 
Abstandshalter mit einer Atomldnge von 2 oder weniger zwischen der Phenylengruppe und der Phenyl- 
gruppe ist ausgewdhlt aus der Gruppe bestehend aus einem (Ci-C4)-AlkyienresL -C(sO)-. -0-, -S-, -NH- 
, -C(=0)-NH-, -0-CHr. -S-CH2- Oder -CH=CH- und n eine ganze Zahl von 1 Oder 2 ist 

45 

und eines pharmazeutisch annehmbaren Seizes davon umfassend, daBman eine Verbindung der Formel (II): 



so 



Xi6 



S N 

55 

II 



worin Ri , R2 und W die oben angegebenen Bedeutungen haben mit einer Verbindung der Formel (III): 
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XCCH,). 
Ill ^ 



10 



15 



20 



25 



30 



35 



worin R4. RS, A und n die oben angegebenen Bedeutungen haben und X Halogen ist, umsetzt und (i) tells erwQnscht, 
eine Verblndung der Formel (I) worin Rs ein Cyanorest Oder ein geschOtzter Tetrazolylrest ist und R^ R2. H\ Rs, 
A. W und n die oben angegebenen Bedeutungen haben, in eine Verblndung der Formel (I) unrwandelt worin Rs 
ein Tetrazolylrest ist und R^ , R2, R^, RS, A. W und n die oben angegebenen Bedeutungen haben, (ii) falls envQnscht. 
eine Verblndung der Forme! (I), worin -R3 ein Niedrig(CrC4)alkylcaitonyi- oder HalogencailDonylrest ist und R1. 
R2, R"^, R5, R6. A und n die oben angegebenen Bedeutungen haben. in eine Verbindung der Formel (I) umwandelt, 
worin R3 ein Carboxylrest Oder ein gegebenenfalls substltuierter Carbamoylrest ist und R^ R2, R^, RS, R6, A und n 
die oben angegebenen Bedeutungen haben oder (iii) falls enwOnscht, eine Verbindung der Formel (I), worin -R3 ein 
Carboxylrest ist und Ri, R2. R4, Rs, R6, A und n die oben angegebenen Bedeutungen haben, in eine Verbindung 
der Formel (I) umwandelt, worin R3 ein Halogencarbonylrest ist und Ri, R2, R^, Rs, R6. A und n die oben angege- 
benen Bedeutungen haben und, falls enfvQnscht, eine Verbindung der Formel (I) in ein pharmazeutisch annehmba- 
res Salz davon umwandelt. 

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (la): 



U 



(la) 



(ClU). 



worin Ri und R2 wie in Anspruch 1 def iniert sind; 
40 R3 Wasserstoff. ein Formylrest ein gegebenentells substltuierter AlkyI- oder AlkenylresL wie In Anspruch 1 d^iniert, 
ist Oder -COD ist. worin D ein Alkoxy-, Hydroxy-, Halogen- oder gegebenenfalls substltuierter Aminorest Ist, wie In 
Anspruch 1 definiert; 

R4 Wasserstoff. Halogen oder ein Nitrcrest ist: 
R5 wie in Anspruch 1 definiert ist; 
45 R6, A und n wie in Anspruch 1 definiert sind und eines pharmazeutisch annehmbaren Salzes davon. 
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Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Fbrmel (lb): 



10 



IS 



20 



2S 



(lb) 



0 



worin Rt und wie in Anspruch 1 definiert sind; 

Wasserstoff, Halogen Oder ein NHrorest ist; 
Rs wie in Anspruch 1 definiert Ist; 

P7, A und n wie in Anspruch 1 definiert sind und eines pharmazeutisch annehmbaren Seizes davon. 

4. Verfahren nach Anspruch 1 . worin ein wie fOr die Substituenten des Kohlenwasserstoffrestes in Anspruch 1 def i- 
niertergegebenenfallssiibstituierterAminorest ein Amino-, Methyiamino-, Dimethylamino-, Phenylamino-, Benzyl- 
amino-, Morpholino-. Piperidino-. Piperaztno-, N-Phenylpiperazino- Oder N-(ni-Methoxy)-phenylpiperazinorest ist 

5. Verfahren nach Anspruch 1 . worin D' ein Amino-, Methyiamino-, Dimethylamino-, Phenylamino-, Benzylamino-, Mor- 
pholino-, Piperidino-, Piperazino- Oder N-Phenyipiperazinorest ist. 

6. Verfahren nach Anspruch 1. worin D ein Amino-. N-(Ci-C4)Alkylamino-. N,N-Di(Ci-C4)alkylamino-, Phenylamino-, 



35 

7. 
8. 

40 9. 



Pi p e ri d y 1meth y 1 ^ N-P hen yip iper azi no - oaer N-( P 'Hu or p nenyt)ptperaztnores t ist, w on n o ie-Att yi - , wyi - un chHete- 
roarylgruppen gegebenenfalls mit Methyl-. Ethyl-, Propyl-, Isopropyl-, Butyl-, Isobutyl-, sek.-Butyl-, Hydroxyl-, Amino- 
, N-Niedrig(Ci-C4)alkylamino-, N,N-Di-niedrig(Ci-C4)alkylamino-, Morpholino-, Piperidino-, Piperazino-, N-Phe- 
nylpiperazlno-, Halogen-. Nitro- Oder Niedrig(Ci-C4)alkoxyresten substituiert sein kOnnen. 

Verfahren nach Anspruch 1 , worin R^ ein Tetrazdylrest ist. 

Verfahren nach Anspruch 1 , worin R5 in ortho-Position ist. 

Verfahren nach Anspruch 1 , zur Herstellung einer Verbindung der Fonnel (la*): 



4S 



so 



xtV"* 



ss worin Ri ein (CrC8)-Alkylre8t ist; 
R3 



(1) V\fti88er8toff. 
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(2) ein (Ci-C8)*Alkylrest ist, der geradkettig Oder verzweigt sein kann und gegebenenfalis mit Hydroxyl-, Amino- 
, N-Niedrig(CrC4)alkylamino-, N,N-Diniedrig(CrC4)alkylamino-, Halogen-, (CrC4)-AlkQxyresten oder -COD" 
substituiert sein kann, worin D" ein (Ci-C4)-Alkoxy-, Hydroxy-, Halogen-, Amino-, N-Niedrig(CrC4)alkylamino- 
, N,N-Di-niedrig(CrC4)alkylamino-. Phenylamino-. Naphthylamino-. Benzylamino-, Naphthylmethylamino-, 

5 Morpholino-, Piperidiho-. Piperazino- oder N-Phenylpiperazlnorest ist Oder 

(3) -COD ist, worin D Wasserstoff. ein (CrC4)-Alkoxy-. Hydroxy-. Amino-, N-Niedrig(CrC4)alkylamino-, N.N- 
Di-niedrig(CrC4)alkylamino-. Phenylamino-. Benzylamino-, Naphthylmethylamino-, Pyridylamino-. Pyridylme- 
thylamino-, Morpholino-, Piperidino-, Piperazino-. Piperidylmethyl-, N-(p-Fluorphenyl)piperazino- Oder N-Phe- 
nylpiperazinorest ist und ein Carboxyl- oder Tetrazolylrest ist Oder 

10 

eines pharmazeutisch annehmbaren Salzes davon. 
10. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Fbrmel (ib*): 



0 

V 



20 



30 



worin Rt ein (Ci-C8)-Alkylrest ist; R7 ein (CrCsj-Alkylrest ist, der gegebenenlalls mit Phenylresten, die mit Halogen 
, Nitro-. (Ci-C4)-Alkoxy-, (CrC4)-Alkylresten an freigewflhlter Position am Phenylring substituiert sein kOnnen, 
Amino-, N-Niedrig(CrC4)alkylamino-, N,N-Diniedrig(Ci-C4)alkylamino-. Phenylamino-. Naphthylamino-, Benzyl 



nylpiperazinoresten oder -COD' substituiert sein kann, worin D' ein {Ci-C4)-Alkoxy-, Hydroxy-, Amino-, N-Niedrig(Ci 
C4)alkylamino-, N,N-DI-niedrig(Ci-C4)alkylamino-. Phenylamino-, Naphthylamino-, Benzylamino-, Naphthylmethyl 
amino-, Morpholino-, Piperidino-, Piperazino- oder N-Phenylpiperazino-. (C3-C8)-Cycloalkyl- oder Phenyl- oder 
35 Naphthylrest ist. der mit Hydroxyl-. (Ci-C4)-Alkoxy-, (CrC4)-Alkyj-, Halogen-, Nitro-. Amino-, N-Niedrig(Ci-C4)alky' 
lamino-, N,N-Diniedrig(Ci-C4)-aIkylamino-, Phenylamino-, Naphthylamino-. Benzylamino-, Naphthylmethylamino 
Morpholino-. Piperidino-, Piperazino-. N-Phenylpiperazino-, N-(nfvMethoxy)pheny!piperazino-, (Ci-C4)-Alkanoy' 
loxy-, Benzoyloxy-, Phenylresten, die mit Halogen-, Nitro-, (Ci-C4)-Alkoxy-. {CrC4)-Alkylresten an freigewahlter 
Position des Phenylrings substituiert sein kOnnen. oder einer Gruppe der Formel -COD' substituiert sein kann. worin 
40 D' ein Hydroxy-. (Ci-C4)-AlkDxy-, Amino-. N-Niedrig(Ci-C4)-alkylamino-. N,N-Di-nledrig(CrC4)alkylamino-, Phenyl- 
amino-, Naphthylamino-, Benzylamino-, Naphthylmethylamino-, Morpholino-, Piperidino-. Piperazino- oder N-Phe- 
nytpiperazinorest ist; und R^ ein Carboxyl- oder Tetrazolylrest ist oder eines pharmazeutisch annehmbaren Salzes 
davon. 



45 11. Verfehren nach Anspruch 1 zur Herstellung einer Verbindung, die ausgewdhit ist aus der Gruppe bestehend aus 
Ethyl-2-ethyl-7-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yl]-methyG-4-oxo-4.7-Dihydrothieno[2.3-b]pyr^ 2- 
Etl^l-7-[[2'-(1H-tetrazol-5-yl)biphenyl-4-yQ-methyi|-4-oxo-4,7-Dihydrothieno[2.3-b]pyrW^ 
Methoxyethyl-2-ethyl-7-[[2'-(1H-telrazol-5-yl)-biphenyl-4-yqmethyl]-4-oxo-4,7-Dihydrrt^ 
boxylat, 2-EthyI-5-(N-benzylcarbamoyl)-7-(I2'-(1H-tetrazol-5-yl)biphenyl-4-yOmethyG-4-oxo-4,^^ 

so b]pyridin-4(7H)-on. 2-Ethyl-5-(N-phenylcarbamoyl)-7-[[2'-(1H-tetrazoI-5-yi)biphenyl-4-yOmethyn-4-oxo-4,7-Dihy- 
drothieno[2,3-blpyridin-4(7H)-on und 2-Ethyl-5-(N-2-pyridylmethylcarbamoyl)-7-[I2'-(1 H-tetrazol-5-yl)biphenyl-4- 
yllmethyl]-4-oxo-47-Dihy drothieno[2,3-b]pyridin-4(7H)-on. oder eines pharmazeutisch annehmbaren Salzes 
davon. 



ss 12. Verfahren nach Anspruch 10. worin R1 ein Ethylrest ist. Rs ein 1 H-Tetrazol-S-yl-rest ist und R^ ein Butyl-, Benzyl-. 
Ethyl-. p-Fluorphenyl-. 2,5-Dichlorphenyl-. Cyclohexyl-. Ethoxycarbonylmethyl- oder 2-[4-{o-Methaxyphenyi)-pipe- 
razino]ethylrest ist. 
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13. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung. um Angiotensin-ll zu arrtagonisieren. das 
umfaBt, da3 man eine therapeutisch wirksame Menge einer Verbindung nach Anspruch 1 cxjer ein pharmazeutisch 
ann^mbares Sa)z davon mit einem pharmazeutisch annehmbaren Trdger. Hitfsstoff Oder VerdQnnungsmittel ver- 
mischt 

5 

14. Verwendung einer Verbindung nach Anspruch 1 oder eines pharmazeutisch annehmbaren Salzes davon zur Her- 
stellung eines Arzneimittels, um Angiotensin-ll zu antagonisieren. 

Revendicatlons 

10 

Revendicatlons pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 
1. Ck)mpos6def6rmuie 

75 



0 



20 




dans (aquelle W est un groups 




35 

R1 et identlques ou dlff^rents, represented chacun ind^pendamment (1) un atome dtiydrog^ne, (2) un atome 
d'halog^ne, (3) un groupe cyano, (4) un groupe n'rtro. (5) un groupe de formule R8C0-NH-, oCi R8 repr^ente un 
atome d'hydrog^ne ou un groupe alkyle en Ci_8 pouvant 6tre substitu6 par un groupe hydroxyie. alcoxy en Ci^. 
alkyle en Ci^, un atome d'halog^ne, un groupe nitro, amino, m^thylamino, dlm^thylamino. ph^nylamino. benzyfa- 

40 .mino, morpholino. pip6ridino. pip^razino, N-ph6nylpip6razino. alcanoyloxy en Ci^, benzoyloxy, ph^nyle pouvant 
porter un substituant haiog^no, nitro, alcoxy en Ci^. alkyle en Ci^ en une position choisie du noyau ph^nyie, ou 
un groupe naphtyle. ou (6) un rfetdu hydrocarbon^ choisi dans le groupe form6 par (i) un groupe alkyle en Ci_8, 
(ii) alc^nyle en C2^, (iiQ aicynyle en C2-8. (iv) cycloaikyle en Ca^. (v) un r^sidu hydrocarbon^ aromatique choisi 
dans le groupe form^ par les r^kJus phenyls et naphtyle. ledit r^sidu hydrocarbon^ pouvant dtre substitu6 par un 

45 r6sidu hydroxyle. alcoxy en Ci^, alkyle en Ci^, halog^no; nitro, amino, N-(aIkyle en Ci^)-amino, N,N-di(aIkyle en 
Ci-4)-amino. ph6nyIamino, naphtylamino, benzylamino, naphtylm6thylamino, morpholino, pip6ridino, pip6razino, N- 
ph^nylpip^razino. N-(m-m^hoxy}ph6nypip6razino. alcanoyloxy en Ci_4,benzoylQxy. ph^nyle pouvant porter un 
substituant halog^no, nitro. alcoxy en Ci^, alkyle en Ci^ en une position choisie du noyau ph6nyle, ou un groupe 
de formule -COD', ou D* repr6sente un groupe hydroxy, alcoxy en amino, N-(alkyle en Ci_4)-amino, N,N- 

50 di(alkyle en Ci^)-amino. ph6nytamino, naphtylamino. benzylamino. naphtylm6thylamino. morpholino, pip6rldino, 
pip6razino ou N-ph^nylpip^razino; 

R3 repr6sente (1) un atome d'hydrog^ne, (2) un groupe alkyle en Ci_8 ou alc6nyle en C2^,linteires ou ramifies et 
qui peuvent §tre subsitu^ par un groupe hydroxyle, amino. N-(alkyle en Ci^)-amino, N,N-di(alkyle en Ci-4)-amino, 
halog^no. alcoxy en Ci^, ou un groupe de formule -COD", ou D" repr^ente un groupe alcoxy en Ci^. hydroxy, 
55 halog^no, amino, N-(alkyle en Ci^)-amino, N,N-di(alkyle en Ci^)-amino. ph^nylamina naphtylamino, benzyla- 
mino, naphtylm^thylamino. morpholino, pip6ridino. pip^azino ou N-ph6nylpip6razlno; ou (3) un groupe -COD oCi D 
repr^sente un atome d'hydrog^ne. un groupe alcoxy en Ci_4, hydroxy, halog^no. amino. N-(alky]e en Ci^)-amino. 
N.N-di(alkyle en Ci^)-amino, ph^nylamino, benzylamino, naphtytm6thytamino, pyrldylamino, pyridylm^thylamino, 
morpholino, plpdridino, pip6razino. plp6rkJylm6thyle, N-(p-fluoroph6nyl)pip6razino ou N-ph6nylpip4razino. lesdrts 
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groupes alkyle, aryte et h6t6roaryle pouvant Stre 8ubstitu§ par un groupe m^thyle, ^hyte. propyle, isopropyie, butyle. 
isobutyle. sec4>utyle. hydroxyle. amino. N-(alkyle en Ci^)-amino, N,N-di(alkyle en Ci^)-amino. morpholino, pipd- 
ridino, pip^razino ou N-ph6nylpip6razino. halog^no, nitro ou alooxy en Ci^; 

est un alome d'hydrog^ne, d'halog^ne ou un groupe nitro, Rs est un groupe cartx)xyle, (alcoxy en Ci^)-cart)onyie, 

5 cyano. t^trazolyle. acide trifluorom^thanesuifonique/adde phosphorique ou a^^ 

R6 repr^sente un atome d'hydrog^ne ou un groupe alkyle en ou alc^nyie en C2-6 ^ chaTne lin^aire ou ramif i6e 
et pouvant §tre suk)stitu6 par un groupe hydroxyle. amino. N-(alkyle en Ci^)-amlno. N.N-di(alkyle en Ci^)-amino. 
halog6no. alcoxy inf6rieur en ou un groupe - COD" oCi D" repr6sente un groupe alcoxy en Ci^. hydroxy, 
halog^no. N-(alkyte en Ci^)-amino, N,N-di(alkyle en Ci^)-amino, ph6nylamino, naphtylamino. benzylamino, 

10 naphtytm^thylamino. morpholino. pip^ridino, pipdrazino ou N-ph6nylpip6razino; 

R7 repr^sente un r^sldu hydrocarbon^ pouvant 3tre substitu6 comme W et R2; A est une liaison directe ou un bras 
de liaison long de 2 atomes ou moins entre le groupe ph6nyl6ne et le groupe ph^nyle. choisi dans le groupe form6 
par les r6sidus alkyl^ne en C1-4, -C(=0)-.-0-, -NH-, -C(=0)-NH-, -O-CH2-. -S-CHy ou -CH=CH-,et n est un 
nombre entier ^al a 1 ou 2; 

15 et un sel pharmacologiquement acceptable d*un tel compost. 

2. Compose conforms d la revendication 1 qui est un compost de fbrmule (ia) : 



20 



25 




30 



dans laquelle R^ et R^ sont d6f inis comme dans la revendication 1 . 

R3 repr^sente un atome d'hydrog^ne, un groupe fbrmyle, un groupe alkyle ou aic6nyle dventueliement substitute, 
d§f inis dans la revendication 1 . ou un groupe-COD ou D repr^sente un groupe alcoxy, hydroxy, halog^no ou amino 
35 ^ventuellement substitu^ de la mani^re d6f inie dans la revendication 1 ; 

R^ reprteente un atome d'hydrogdne ou d'halog^ne ou un groupe nitro; ... 
R5 est d6f Ini comme dans la revendication 1 ; 

R6, A et n sont d6f inis comme dans la revendication 1 ; et un sel pharmacologiquement acceptable d'un tel compost. 
40 3. Compost conforms k la revendication 1 qui est un compost de fbrmule (lb) 

0 



45 



SO 



(lb) 



1 

(Clli) 



dans laquelle R1 et R^ sont d6f inis comme dans la revendication 1 ; 
55 R4 reprteerite un atome d'hydrog^ne ou d'halogdne ou un groupe nitro; R^ est d6f ini comme dans la revendication 1 ; 
R7, A et n sont d6finis comme dans la revendication 1 ; 
et un sel pharmacologiquement acceptable d'un tel compos6. 
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4. Compost conforme k la revendication 1 dans lequel un groupe amino ^ventuellement substitu^ d§f ini dans la reven- 
dication 1 pour les substituants dudrt r^sidu hydrocarbon^ est un groupe amino, m6thylamino. dim^hylamino, ph6- 
nylamino. benzylamino. morpholino. pip6ridino, pip^razino, N-ph6nylpip6razinoou N-(m-m6thoxy)ph6nylpip^a2lno. 

5 5. Compost conforme k la revendication 1 dans lequel ledit r^sidu D* est un r^idu amino, m^thylamino, dim§thylamino, 
ph^nylamino. benzylamino, morpholino, plp^ridino. prp6razino ou N-ph6nylpip6razlno. 

6. Compost conforme k la revendication 1 dans lequel ledit r^idu D est un groupe amino, N-(alkyle en Ci^)<amino, 
N,N<ji(alkyle en Ci_4)-amino, ph^nylamino, benzylamino. naphtylm^thylamino, pyridylamino. pyrldylm^thylamino. 
10 morpholino. pip^ridino, pip^razino. pip6ridytm6thyle. N-ph^nylpip^razino ou N-(p-f luoroph6nyl)pip6razino ou lesdrts 
groupes alkyle. aryle et h^t^roaryle peuvent 6tre substitu6s par un groupe m^thyle, 6thyle, propyle, isopropyle. 
butyle, isobutyle, sec-butyle, hydroxyte, amino, N-(alkyle eri Ci^)-amino, N*N-di(alkyle en Ci^)-amina morpholino, 
plp^ridino, plp^razino, N-ph6hylplp6razlno, halog6no, nHro ou alcoxy en Ci^. 

IS 7. Compost conforme k la revendication 1 dans lequel ledit groupe R5 est un r6sidu t6trazolyle. 

8. Compost conforme k la revendication 1 dans lequel ledit r^sidu est en position ortha 

9. Compost conforme k la revendication 1 qui est un compost de formule (la*) : 

20 



xtV"' 



35 



40 



dans laquelle est un groupe alkyte en Ci^, R3 est (1) un atoms d'hydrog^ne, (2) un groupe alkyle en Ci^, 
lin^ire ou ramifi^, pouvant §tre substitu6 par un groupe hydroxyle, amino, N-(alkyle en Ci^)-amino, N,N-di(alkyle 
en Ci^)-amino, halog^no, alcoxy en C1-4, ou un groupe -CXDD" ou D" repr^sente un groupe alcoxy en Ci^, hydroxy. 
halog6no, amino, N-(alkyle en Ci-4)-amino, N,N-di(alkyle en Ci_4)-amino, ph6nylamino, naphtylamino. benzyla- 
mino, naphtylm^thylamino. morpholino, pip6ridino, pip^razino ou N-ph6nylpip6razino; ou (3) un groupe -COD oD D 
repr^sente un atome d'hydrog^ne, un groupe alcoxy en Ci^, hydroxy, amino, N-(alkyte en Ci^)-amino, N.N-di(alk- 
yie en Ci^)-amino, ph6nylamlno, benzylamino. naphtylm6thylamino, pyridylamino. pyridylm6thylamino, morpholino. 
pip^ridino, pip^razino. pip6ridyim6thyle, N-(p-fluoroph6nyl)pip6razlno ou N-ph6nylpip6razino. et 
Rs est un groupe cart^oxyle ou tdtrazolyle, 
ou un sel pharmaceutiquement acceptable d'un tel compost. 

10. Conrpos6 conforme k la revendication 1 qui est un compost de formule (lb*) : 



45 



so 



65 



(lb') 



dans laquelle R^ est un groupe alkyle en Ci-8> R^ est un groupe alkyle en pouvant 6tre substitu6 par un groupe 
ph6nyle qui, d son tour peut 6tre substitud par un atome d'halogdne. un groupe nitro, atooxy en Ci^, alkyle en 
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en une position choisie du noyau ph^nyle. amino. N-(alkyle en Ci^)-amino. N,N<li(alkyle en Ci^)-amino. ph6ny- 
lamino, naphtylamino, benzylamino, naphtylm6thylamlno, mapholino, pip6rfdino, plp^razino. N-(m-m6thoxy)ph6- 
nylpip6razino, ou un groupe -COD' ou repr6sente un groupe alcoxy en Ci_4, hydroxy, amino, N-(alkyle en C1-4)- 
amino, N,N-di(alkyle en Ci_4)-amino. ph6nylamino. naphtylamino, benzylamino, naphtylm6thylamino, morpholino. 

5 pip6ridino, pip6ra2ino ou N-ph6nylpip6razino, cycloalkyle en Ga^. ou ph6nyle ou naphtyle pouvant 6tre substitu6 
par un groupe hydroxyie, alcoxy en Ci^, alkyle en Ci^, haiog^no, nitro. amino, N-(alkyle en Ci^)-amino, N.N- 
di(alkyle en Ci^)-amino. ph^nylamino, naphtylarnino, benzylamino, naphtylm6thylamino, morpholino, pip6ridlno, 
pip^razino ou N-ph6nytpip^razino. N-(m-m6thoxy)ph6nylpip6razino, alcanoyloxy en Ci^, benzoyloxy. ph^nylepou- 
vant ^tre substitud par un atome d*halog^ne, un groupe nitro, alcoxy en Ci^, alkyie en Ci^ en une position choisie 

10 du noyau ph^nyle, ou un groupe de tormule -COD' oD D* reprfeente un groupe alcoxy en Ci^. hydroxy, amino, N- 
(alkyte en Ci^)-amino, N,N<Ji(alkyle en Ci-4)*amino. ph^nylamino. naphtylamino. benzylamino. naphtylm6thyla- 
mino. morpholino, pip^ridino. pip^razino ou N-ph6nylpip^razino; 

est un groupe carboxyle ou t^trazolyle 
ou un sel pharmacologiquement acceptable d*un tel compost. 

IS 

1 1 . Compost conforme k la revendicatlon 1 ou un sel pharmaceutiquement acceptable d'un tel compost, qui est choisi 
dans le groupe form6 par 

le 2-6thyl-7-{[2'-(1H-tftrazol-5-yl)biph6nyl-4-yOm6thyO-4K)xo-4,7<jihydrothi6no[2,3-b]pyridine-5 
d*6thyle. 

20 racide2-6thyl-7-{[241H-t6trazol-5-yl)biph6nyl-4-yl]m6thyO-4-Qxo-4.7<iihydrothi6nop 

le 2-6thyl-7-{[2'-(1H-t6trazol-5-yl)biph6nyl-4-yl]m6thyO-4K)xo-47<^ de 
m6thoxy6thyle, la 2-6thyl-5-{N-benzylcarbamoyl)-7-{[2'-(1 H-t6trazol-5-yObiph6nyl-4-yr|m6thyl]-4-oxo-4,7-dlhydro- 
thi6noI2.3-b]pyrldin-4(7H)-one. 

la 2-6thyl-5-(N-ph6nylcarbanrK}yl)-7H[2'-(1H-t6trazol-5-yl)biph6nyl-4-yQm6^ 
25 dine*4(7H)-one, et 

la 2-6thyl-5-(N-2i>yridylm6thylcarbamoyO-7-{[2'-(1H-t6trazol-5-yl)biph6nyl-4-yl]m6^^ 
thi6no[2,3-b]-pyridin4(7H)-one. 



12. Compost conforme k la revendicatlon 10 dans lequel Ri est un groupe ^thyte, un groupe 1H-t§trazol-5-yle et 

30 R7 est un groupe butyle, benzyle, 6thyle, p-fluoroph6nyle. 2,5-dichloroph6nyle, cyclohexyle, 6thoxycarbonylm6thyle 



13. Composition pharmaceutique k effet antagonists de I'angiotensine II conrprenant une quantity th^rapeutiquement 
eff icace d*un compost conforms k la revendicatlon 1 ou d'un sel pharmaceutiquement acceptable d'un tel compost 

35 m6tang6 avec un v^hicule, exdpient ou diluant pharmaceutiquement aoceptables. 

14. Utilisation d'un compost conforme k la revendicatlon 1 ou d'un sel pharmaceutiquement acceptable d'un tel com- 
post pour la fabrication d'un medicament k effet antagoniste de I'angiotensine II. 



40 15. Proc6d6de preparation d'un compose defomfiule (I) 



45 



(I) 



so 




aans laqueiie w, RM^, R^, r", fp, rs, r/, a et n ont la signification indiqude dans la revendlcation 1 , ou d'un sel 
69 pharmaceutiquement acceptalale d'un tel compost, 

lequel procM6 consiste k iske rtegir un compos6 de formiJe (II) 
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10 



(II) 



0 
H 



dans laquelle R2 et W ont les significations indiqu^es ci-dessus. avec un compost de formula (111) 



IS 



X(CH») 



(HI) 



20 

dans laquelle R"^. Rs. A et n ont les significations indiqu^es ci-dessus. et X est un atome d'hatog^ne, et, (i) si on le 
souhaite. k convenir un compost de fbrmule (I) ou R^ est un groups cyano ou un groupe t6trazolyle prot6g6, et Ri . 
R2. R4, Rs, A. W et n ont la signification indiqu^ d-dessus. en un conrpos^ de formule (Q ou Rs repr6sente un 
groupe t^trazolyle et R1 , R^. R^. R^, A, W et n ont la signification indiqu^e ci<Jessus, (li) si on le souhaite, k convertir 
25 un compost de formule (I) ou -R3 est un groupe alcoxycartx>ny1e en ou halog6nocartx>nyle, et R^ R^. R^, R^, 
R6, A et n ont la signification indiqu6e ci-dessus, en un compose de formule (I) oCi -R3 est un groupe cartxixyle ou 
carbamoyle 6ventuellement substitu6, et R^ R2, R3, R4. rs^ r6, R7, a et n ont la signification ci-dessus, ou Oii) si 
on le souhaite, k convertir d'un compost de formule (I) ou R3 est un groupe carboxyle et R1 , R^. R4, RS, r6, A et n 
ont la signification indiqu^e ci-dessus, en un compost de fbrmule (I) dans laquelle R^ est un r^idu halog^nocar- 



o e fo r m u ie ( i ) e n un s e i pnamTaceuttqoe m e m acc eptaDter^= 
Revendications pour les Etats contractants suivants : ES, GR 
3S 1 . ProcM^ de proration d'un compost de formule 



40 




(I) 



45 



fl« R' 



dans laquelle W est un groupe 



so 



ss 



I 



ou 



^0 



Ri et R2, identiques ou diff^rents, repr^sentent chacun ind^endamment (1) un atome d'hydrog^ne, (2) un atome 
d'halogdne. (3) un groupe cyano. (4) un groupe nitro. (5) un groupe de formule R8C0-NH% oCi R^ repr6sente un 
atome d*hydrogdne ou un groupe alkyl en pouvant dtre 8ubstitu6 par un groupe hydroxyle. alooxy en Ci^, 
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alkyle en Ci^. un atome d*halog6ne, un groupe nttro, amino, m6thylamino, dim6thylamino. ph^nylamino. benzyla- 
mino. morpholino. pip^ridino, pip^razino. N-ph6nylpip6razino. alcanoyloxy en Ci^, benzoyloxy, ph6nyle pouvant 
porter un substituant halog^no. nitro. alcoxy en Ci«4. alkyle en en une position choisie du noyau ph^nyle, ou 
un groupe naphtyte, ou (6) un r^sidu hydrocarbon^ choisi dans le groupe form6 par (i) un groupe alkyle en Ci_8. 

5 (ii) alc^nyle en C2-d. (iii) alcynyle en C2-B. (iv) cycloalkyle en €3^. (v) un r^sldu hydrocartx)n6 aromatique choisi 
dans le groupe form6 par les r^ldus ph^nyle et naphtyle. ledit r^sidu hydrocarbon^ pouvant Stre substitu6 par un 
r6sidu hydroxyle. alcoxy en Ci^. alkyle en Ci^, hatog6no, nrtro. amino. N-(alkyle en Ci^)-amino, N,N-di(alkyle en 
Ci^)-amino. ph6nylamino» naphtylamino, benzylamino, naphtylm^thylamino. morpholino, pip^ridino, pip^razino. N- 
ph^nylpip^razino, N-(m-m6thoxy)ph6nypip6razino, alcanoyloxy en Ci^, benzoyloxy, ph^nyle pouvant porter un 

10 substituant halog^no, nitro, alcoxy en C^^, alkyle en en une position choisie du noyau ph6nyle, ou un groupe 
de formule -COD', ou D' repr^sente un groupe hydroxy, alcoxy en Ci_4, amino. N-(alkyle en Ci-4)-amino. N,N- 
di(alkyle en Ci^)-amino. ph^nylamino. naphtylamino, benzylamino. naphtylm^thylamino. morpholino. pip^ridino. 
pip^razino ou N-ph6nylpip6razino; 

repr^sente (1) un atome d'hydrog^ne. (2) un groupe alkyle en Ci^ ou alc^yle en C2^, lin^aires ou ramifi6s et 

IS qui peuvent dtre substitu^s par un groupe hydroxyle. amino, N-(alkyle en Ci^)-amino. N.N-di(alkyle en Ci^)-amino. 
halog^no, alcoxy en Ci^. ou un groupe de formule -COD". oCj D" repr^sente un groupe alcoxy en Ci^. hydroxy, 
halog^no, amino. N-(alkyle en Ci^)-amino. N.N-di(alkyle en Ci^)-amino. ph^nylamino. naphtylamino, benzyla- 
mino, naphtylm^thylamino, morpholino, pip6ridino, pip^razino ou N-ph6nylpip6razino; ou (3) un groupe -COD oCi D 
repr6sente un atome d'hydrog6ne. un groupe alcoxy en Ci_4. hydroxy, halog6no, amino, N-(alkyle en Ci-4)-amino. 

20 N,N-di(alkyle en Ci_4)-amino. ph6nylamlno. benzylamino, naphtylm6thylamino, pyridylamino, pyridylm6thylamino, 
morpholino. pip^ridino, pip^razino. pip^ridylm^thyle, N-(p-fluoroph^nyl)pp6razino ou N-ph6nylpip6razino. lesdits 
groupes alkyle, aryle et h^t^roaryle pouvant etre substitu6 par un groupe m^thyle. 6thyle. propyle. isopropyle, butyle. 
isobutyle. sec-butyle. hydroxyle. amino. N-(alkyte en Ci^)-amino, N.N-di(alkyle en Ci-4)-amino. morpholino. pip6- 
ridino. plp6razino ou N-ph§nylpip6razino, halog^no. nitro ou alcoxy en Ci^; 

25 est un atome dhydrog^ne. d'halog^ne ou un groupe nitro, 

est un groupe carboxyle. (alcoxy en Ci^)-carbonyle. cyano. t^razolyle. adde trifluoromMianesuHbnique, acide 
phosphorique ou acide sulfonique. 

R6 represents un atome d'hydrog^ne ou un groupe alkyle en Ci-a ou alc^yle en C2-8 ^ chatne lintoire ou ramif i6e 
et pouvant §tre substitu6 par un groupe hydroxyle. amino. N-(alkyle en Ci^}-amino, N,N-di(all^e en Ci^)-amino, 
30 halog^no. alcoxy inf^rieur en Ci^ ou un groupe • COD" ou D" repr^sente un groupe alcoxy en C1-4, hydroxy. 

h n tng( Si nnrN=( al kytfl - ftn -i^ r' i )= » f^inorN;N=di(fl<kyte=^^ 



40 



45 



-naphtytTn6thytamiTK)rmorphotinorpip6ridinorpiperazirTO^ ' ' ^ 

R7 repr^ente un r^sidu hydrocarbon^ pouvant etre substitu6 comme R1 et R^: A est une liaison directe ou un bras 
de liaison long de 2 atomes ou moins entre le groupe ph6nyt6ne et le groupe ph6nyle, choisi dans le groupe form6 
35 par les r^sidus alkyldne en Ci_4, -C(oO)-, -0-, -S-, -NH-, -C(oO)-NH-, -0-CHr. -S-CHr ou -CHnCH-, et n est un 
nombre entier 6gal a 1 ou 2; 

et un sel pharmacologiquement acceptable d'un tel compost, 

lequel proc^6 consiste k faire rtegir un compost de formule (II) 



X16 



R' S N 
H 



50 dans laquelle Ri , R2 et W ont les significations indiqu6es ci-dessus, avec un oompos6 de formule (III) 

XCCHt;.- 
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10 



IS 



20 



2S 



dans iaquelle R^, R^, A et n ont les significations indiquSes ci-dessus, et X est un atome d'halog^ne. et. (Q si on le 
souhaite, k convertir un compost de formuie (i) ou est un groupe cyano ou un groupe t6trazolyle prot^6. et Ri , 
R2. R4. R5, A, W et n ont la signification Indiqu^e ci-dessus. en un compost de fbrmule (0 Ci R^ repr6sente un 
groupe t^trazolyle et R^ « R^. R"^. Rs, A. W et n ont la signification indlqu^e d-dessus. (ii) si n le souhaite, d convertir 
un compost de formuie (I) ou -R3 est un groupe alcoxycart)onyle en ou halog^nocarbonyfe. et R^ R^. R^. R^. 
R6, A et n ont la signification indiqu^e ci-dessus. en un compost de fornnule (I) ou -R3 est un gr upe cartxixyle ou 
carbamoyle §ventuellement substitu6, et R^ R2, R3, R4, rs^ r6^ R7, a et n ont la signification ci-dessus, ou (iii) si 
on le souhaite, t convertir d'un compos6 de formuie (0 ou R3 est un groupe cartx)xyle et W , R2, R4. Rs, R6, a et n 
ont la signification indiqu6e ci-dessus, en un conpos^ de fbrmule (I) dans laquelle R3 est un r^sldu halog6nocar- 
bonyle et R1 , R2, R4, Rs, r6, A et n ont la signification indiqu^e ci-dessus. et si on le souhaite, k convertir un conposd 
de formuie (1) en un sel pharmaceutiquement acceptable. 

2. Proc6d6 confbrme k la revendication 1 pour la preparation d'un compost de fornfiule (la) : 

0 

(la) R' S N R 

(CH.).-^AH^ 



dans laquelle R'l et R2 sont d^inis comme dans la revendication 1 . 

R3 repr^sente un atome d'hydrog^ne, un groupe formyle, un groupe alkyle ou alc^nyle ^ventuellement substitu^. 



3S 



R4 repr^sente un atome d*hydrog^ne ou d'haiogdne ou un groupe nitro; 

R^ est d6f ini comme dans la revendication 1 ; 

R6, A et n sont d6f ints comme dans la revendication 1 ; 

et d*un sel pharmacologiquement acceptable tfun tel compost. 

3. Proc§d6 confbrme k la revendication 1 pour la preparation d'un compost de fbrmule (lb) 



40 



45 



so 



ss 



4. 



(lb) 



(cn.).-^A-^> 

R* R* 



dans laquelle Ri et R^ sont d^finis comme dans la revendication 1; R^ repr^sente un atome dliydrogdne ou 

d'halog^ne ou un groupe nitro; R^ est d6f ini comme dans la revendication 1 ; 

R7, A et n sont dtfinis confime dans la revendication 1 ; 

et d*un sel phamfiacologiquement acceptable d*un tel compost. 

Precede conforme k ia revendication 1 dans lequel un groupe amino eventuellement sut>stitue def ini dans la reven- 
dication 1 pour les substituants dudit residu hydrocart)one est un groupe aminos methytamino. dimethylamino, phe- 
nylamino. benzylamino, morpholino, piperidtno. piperazino. N-phenylpiperazinoou N-(m-methQxy)phenylpiperazino. 
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5. Proc6d6 confbrme k la revendication 1 dans lequel ledit r^sidu D* est un r^idu amino, mdthytamino, dim6thytamtno. 
ph6nylamino, benzylamino, morpholino, pip6ridino, pip6razin ou N-ph6nylpip6razino. 

6. Proc6d6 conforms k la revendication 1 dans lequel ledit r^sidu D est un groups amino, N-(alkyle en Ci^)-amino, 
N.N-dl(alkyle en Ci^)-amino, ph6nylamino, benzylamino, naphtylm^thylamino, pyridylamino, pyridylm6thylamino, 
morpholino, pip^idino. pip^razino. pip6ridylm6thyle. N-ph6nylpip6razinoou N-(p-fluoroph6nyi)pip6razinoou lesdits 
groupes alkyle. aryle et h^^roaryle peuvent 6tre substitute par un groups m^thyle, 6thyle. propyle, tsopropyle. 
butyls, isobutyle, sec-butyle, hydroxyle, amino, N-(alkyle en Ci^)-amino, N-N-di(all^le en Ci^)-amino, morpholino, 
pip6ridino. plp6ra2ino, N-ph6nylpip6razino, halog6no, nitro ou alcoxy en Ci_4. 

7. ProcM6 confbrme k la revendication 1 dans lequel ledit groupe est un r6sidu t6trazolyle. 

8. Proc6d6 confbrme k la revendication 1 dans lequel ledit rteidu Rs est en position ortha 

9. Proc6d6 confbrme k la revendication 1 pour la preparation d'un compost de fbrmule (la*) : 



jncV"" 



dans laquelle Ri est un groupe alkyle en Ci^, 

R3 est (1) un ^QrDgjjj3y.d^ substitu6 pamo- 



-COD" oCi D" repr6sente un groupe alcoxy en Ci^, hydroxy, halog6no, amino. N-(alkyle en Ci-4)-amino, N,N-di(alk- 
yle en Ci-4)-amino, ph^nylamino, naphtylamino, benzylamino, naphtylm6thylamino, morpholino, pip6ridino. pip6ra- 
zino ou N-ph6nylpip6razino; ou 

(3) un groupe -COD ou D repr6sente un atome d'hydrog^ne, un groupe alcoxy en C1-4, hydroxy, amino. N-(alkyle 
en Ci«4)-amino, N,N-di(alkyle en Ci^)-amlno, ph6nylamino. benzylamino, naphtylm6thylamino. pyridylamino, pyrl- 
dylmdtl^mino, morpholino, pip6ridino, pip6razino, pip6rldylm6thyle, N-(p-f luorophdnyQpip^razino ou N-ph6nylpi- 
p6razino, et 

R9 est un groupe carboxyle ou t^trazolyle. ou d'un sel pharmaceutiquement acceptable d*un tel compost. 
10. Proc^6 conforms k la revendication 1 pour la proration d'un conpos6 de fbrmule (lb*) : 
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cli. -Q-p 



dans laquelle R^ est un groupe alkyle en Ci^, R7 est un groupe alkyle en Ci^ pouvant 6tre substitu^ par un groupe 
ph6nyle qui, k son tour peut 6tre substitu6 par un atome dlialogdne, un groupe nitro, alcoxy en Ci^, alkyle en 61^ 
en une position choisie du noyau ph6nyle, amino, N-(alkyle en Ci_4)-amino. N,N<ii(alkyle en Ci-4)amino, ph6ny!a- 
mino, naphtylamino, benzylamino, naphtylm6thylamino, morpholino, pip6ridino, pip6razino, N(m-m6thoxy)ph6nyl- 
pip6razino, ou un groupe -COD' oCi D' reprteente un groupe alcoxy en Ci^, hydroxy, amino, N-(all^e en Ci^)- 
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amino. N.N<li(alkyle en Ci-4)-amino, ph6nylanriino, naphtylamino. benzylamino, naphtylm6thylaniino. morpholino, 
pip^ridino, pip^razino ou N-ph6ny(pip6razino, cycloalkyle en Cs-a. ou ph^nyle ou naphtyle pouvant dtre substitud 
par un groupe hydroxyle, alcoxy en Ci_4. alkyle en Ci^, halog6no, nitro. amino. N-(alkyle en Ci_4)-amino, N.N- 
di(aikyle en Ci^)-amino. ph^nylamino. naphtylamino, benzylamino, naphtylm^thylamino. morpholino, pip^ridino. 

5 pip6razino ou N-ph6nylpip6razino. N-(m-m6thO)cy)ph6nylpip6razino. atcanoyloxy en Ci^. benzoyloxy. ph^nyle pou- 
vant Are substitu^ par un atome d*halog6ne, un groupe nitro. alcoxy en Ci^. alkyle en en une position choisie 
du noyau ph6nyle, ou un groupe de formule -COD' ou D* repr6sente un groupe alcoxy en Ci^, hydroxy, amino, N- 
(alkyle en Ci^)-amino. N.N-di(alkyle en Ci^)-amino, ph6nylamino. naphtylamino, benzylamino, naphtylm6thyla- 
mino, morpholino. pip^ridino. pip6razino ou N-ph6nylpip6razino; 

10 est un groupe carboxyle ou t^azolyle 

ou d'un sel pharmacologiquement acceptable d'un tel conpos^. 

11. Proc^6 conforme k la revendication 1 pour ta pr^aration d'un compost choisi dans le groupe form6 par 
le 2-6thyl-7^[2-(1H-t6trazol-5-yl)biph6nyl-4-yQm6thyn-4-oxo-4,7<lihydrothi6no[^ 

75 d'dthyle, 

I'acide 2-6thyl-7-{[2'-(1H-t6trazol-5-yl)blph6nyl-4-yl]m6thyn-4-oxo-4,7Hdihydrothi6no[2,3^^ 

te 2-6thyl-7-{[2'-(1H-t6trazol-5-yl)biph6nyl-4-yQm6thyn-4K)xo-4jKjihydrothi6no[2,3-b]pyridine-^ de 

m6thoxy6thyle, 

la 2-§thyl-5-(N-benzylcarban(ioyl)-7-{[2-(1H't6trazol-5-yl)biph6nyi-4-yqm^hyl]-4K}xo-4.^ 
20 din-4(7H)-one, 

la 2-6thyi-5-(Ni)h6nylcarbamoyO-7^[2-(1H-t6trazol-5-yl)blph6nyl-4-yOm«h^^ 
dine-4{7H)-one. et 

la 2-6thyl-5-(N-2i3yridylm6thyicaft)amoyO-7-{[241H-t6trazd-5-yl)biph6n^ 
thi6no[2.3-b]-pyridin4(7H)-one. 

25 

12. Proc6d6 conforme k la revendication 10 dans lequel est un groupe 6thyle, Rs un groupe 1 H-t6trazol-5-yle et P7 
est un groupe butyle. benzyle. ^thyle, p-f luoroph^nyle. 2.5*dichloroph6nyle. cyciohexyle. 6thoxycarbonylm6thyle ou 
2-[4-(o-m6thoxyph6nyl)-pip6razino]6thyla 



m^langeage d'une quantity th^apeutiquement efficace d*un compost conforme k la revendication l ou d'un sel 
pharmaceutiquement acceptable d*un tel compost avec un v6hicule, exdplent ou diluant pharmaceutiquement 
acceptables. 

35 14. Utilisation d*un compost conforme k la revendicat'on 1 ou d'un sel pharmaceutiquement acceptable d'un tel com- 
post pour la fabrication d'un medicament k effet antagoniste de I'angiotensine 11. 
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